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AGRICULTURAL SCIENCES
1.
Water Quality of Subsurface Drainage
Collected Near a Swine Manure Lagoon.
PETER A. LAWLOR, J.L. BAKER, T.D.GLANVILLE,
and S.W. MELVIN
111 Davidson Hall, Iowa State University, Ames, IA
50011

Earthen waste storage structures (EWSSs) used as
pits or lagoons for liquid manure from confined animal
feeding operations (CAFOs), by their nature, are
expected to and do allow some seepage from their
bottoms and side walls. Nutrient and pathogenic
contaminants in liquid manure have the potential to
move with seepage and contaminate groundwater
(and possibly surface water where groundwater is
returned to the surface either naturally or artificially via
subsurface drainage). Sampling of a perimeter drain
for a two-cell earthen swine manure lagoon, and the
two cells, over a nine-month period, with bacterial and
chemical analyses was used to assess the potential of
contaminant movement with seepage from the lagoon.
Flow rates and volumes were also quantified. Results
indicate that during a low rainfall period most of the
drainage volume could be attributed to seepage from
the earthen lagoon cells. Bacterial levels for the five
species monitored were often below the limit of
detection. Ammonium nitrogen concentrations in the
lagoon water usually averaged over 200 mg/L for the
two cells, yet were usually at or below the level of
detection (0.01 mg/L) in the drainage water. Chloride
levels in drainage water have increased with time.

2.
Confined Soil Chemistry: Its Potential Role
in Degradation Catalysis of Organic Pollutants.
V.P. (BILL) EVANGELOU
Agronomy Department, Iowa State University, Ames,
IA 50011-1010
Generally, organic chemicals in nature decompose via
an abiotic mode, catalyzed by soil mineral surfaces,
and a biotic mode, catalyzed by bacterial enzymes.
The two modes are believed to work synergistically in
most soil applied organic chemicals. For example,
when s-triazines (a group of herbicides) are applied to
agricultural fields two major processes affect them:
sorption
on
soil
surfaces,
and
microbial
transformations/degradation. The chlorinated-forms
of s-triazines undergo microbial degradation in soil by
replacing the Cl atom with OH (hydrolysis). Microbes
rapidly degrade the hydroxy-triazine. Some clays and
soil organic matter are known to enhance sorption and
hydrolysis of s-triazines and numerous studies have
been reported on this process.
However, little

research work, if any, has been done on s-triazine
behavior in soil in the presence of surfactants despite
the fact that s-triazines are applied on the field as a
mixture of active ingredient and surfactants (inert
ingredients).
Recently, in our laboratory, we
demonstrated a confined-chemistry phenomenon
using 2:1 expanding clays (common to Iowa soils).
We noticed that Brij 35 [(C12H2s {C2H4O}23OH), a
nonionic surfactant, entered the interlayer of the 2:1
expanding clay minerals by displacing the clayinterlayer water. The internal spacing of this mineral
when treated with Brij 35 increased from 15.6 to 19.5
angstroms. Our preliminary studies also showed that
the polyethylene glycol surfactant or Brij 35 formed a
complex with atrazine (a s-triazine) in the clay
interlayer, producing a confined effect. Our data
revealed that the Brij 35 confined into the 2: 1 clay
interlayer oxidized, producing carboxylic acid. Note
that the surfactant (Brij 35) was shown to be stable
under atmospheric conditions, even under strong acid
conditions, e.g., pH "' 0.
However, when the
surfactant entered the clay interlayer, the former
hydrolyzed and then oxidized. Oxidation of glycol
requires strong-concentrated-reagents, e.g., periodic
acid.
However, our data showed that the clay
interlayer catalyzed this reaction in the presence of
light under ambient conditions. This process reduced
the clay surface pH to approximately 3 and atrazine
readily hydrolyzed (inactivated) too. Our log-term
goals are to understand clay surface catalysis by
confined spaces of 2:1 soil clay minerals, to quantify
any potential synergism between abiotic and biotic
degradation, and identify the chemical properties of
2:1
expanding clays and organic pollutants
contributing to sorption and oxidation catalysis. This
information may potentially help out in designing
future environmental friendly agrochemicals.

3.
Occurrence
of
Common
Milkweed
(Asclepias Syriaca) in Cropland and Adjacent
Areas.
D.E. REFSELL, R.G HARTZLER and D.D. BUHLER
2104 Agronomy Hall, Iowa State University, Ames, IA
50011

Interest in the population dynamics and geographic
distribution of common milkweed (Asclepias svriaca
L.) has recently increased due to the importance of
common milkweed in the life cycle of the monarch
butterfly (Daucus plexippus). A survey of common
milkweed occurrence in various habitats was
conducted in Iowa in June and July of 1999. Common
milkweed was found in 71 % of the roadsides and
approximately 50% of the corn (Zea mays L.) and
soybean (Glycine max L. Merr.) fields. Corn and
soybean fields had 85% fewer patches than
roadsides, and the majority of infestations were well
below levels needed to economically impact crop

EMILY M. KINSINGER, STEVEN H. EMERMAN and
LISA K. ANDERSON

toludnesulfonate group could be replaced by
laurybenzenesulfonate. Polyalcohols such as glycerol
and 1,2-propylene glycol could replace ethylene glycol
but 1,3-propylene glycol or monoalcohol esters of ptoluenesulfonate had no activity. Thus, adjacent ester
groups seem to be necessary. Copper ion(about
0.7ppm or more) is necessary for good antioxidant
activity.
EFAT appears to work by destroying
hydroperoxides.
EFAT can be prepared by the
esterification of a 1,2-dialcohol with fatty acid and ptoluenesulfonic acid using a benzene reflux to remove
the water of esterification. EFAT can be monitored by
HPLC using uv detection at 273nm.

Department of Biology and Environmental Science,
Simpson College, Indianola, IA 50125

6.
Golden Rice - Genetically Engineered
Beta-Carotene Enriched Rice.

Previous greenhouse studies have shown bell pepper
(Capsicum annuum) plants to have greater salt
tolerance when grown in pots of coarse
(macroporous) ground clay than in fine (microporous)
ground clay. Studies to date have failed to distinguish
between increased growth in macroporous soil due to
uptake of fresh water from macropores and decreased
growth in microporous soil due to interaction between
salinity and anoxia. Other studies have shown
macropore effects to be important only when root
water potential is high. The purpose of the present
study is to compare salt tolerances of vegetable crops
grown in a greenhouse in undisturbed cores of untilled
(macroporous) and tilled (microporous) field soils.
Greater salt tolerance in untilled soil will suggest that it
may be possible to increase crop production in
salinized soil by practicing no-till agriculture. The
importance of macropore effects will be determined by
comparing results with lettuce (Lactuca sativa 'Tom
Thumb') (a crop with low root potential) with results
with sunflower (Helianthus annuus 'Elf') (a crop with
high root potential). Results will be reported at the
meeting.

WAN-YUEH (JULIE) LO

production. A resampling of fields in the summer of
2000 found a decrease in the number of agronomic
fields with common milkweed. Conservation reserve
program fields had the greatest area infested. While
common milkweed was frequently found in corn and
soybean fields, average frequency and patch sizes
were much greater in non-crop areas.
4.
Salt Tolerance of Sunflower and Lettuce in
Tilled and Untilled Soil.

5.
A New and Effective Antioxidant
Vegetable Oils in Industrial Applications.

Iowa Wesleyan College, 601 North Main St., Mt.
Pleasant, IA 52641 -1398
Unlike most of the genetically engineered crops that
are created to be resistant to insect pests and to
herbicides, beta-carotene "enriched rice", which is
commonly called the "golden rice" due to the color of
beta-carotene that is present, is genetically modified
to combat vitamin A deficiency, a major cause of
blindness and death in many developing countries. In
January 2000, it's creators Professor lngo Potrykus
and Peter Beyer brought golden rice to existence. By
incorporating three transgenes - two from a daffodil
and one from a bacterium-in to the rice, the golden
rice is able to manufacture beta-carotene in its
endosperm (the edible part of the rice). Therefore,
vitamin A can be consumed through ordinary dietary
intake.
Golden rice is a seven-year, 2.6 million project funded
by the Rockefeller Foundation, Swiss government,
and European Union, and its benefit can be
outweighing in the near future.
There are
approximately three billion people depending on rice
as their major food, and about 10% risk some degree
of Vitamin A deficiency and the health problems that
will result. Those include at least a million children in
the developing world who will die every year because
of weakened by vitamin A deficiency and an additional
350,000 who will go blind. After the success of
creating the rice, the next step will be to test and
prove that golden rice is safe for human consumption
and is able to adapt to natural environment and
reproduce successfully.

for

YONGYI JULIA JIANG and EARL HAMMOND
Food Science and Human Nutrition Department, Iowa
State University, Ames, IA 5001 O
The pool oxidative stability and rapid viscosity increse
of vegetable oils is a major impediment of their longscale industrial use. In studying the oxidation of
ethylene glycol esters of soybean oil we found that
they were unusually stable. This stability was caused
by a minor component that was found to be ethylene
glycol fatty acylate p-toluenesulfonate. This material,
which we call EFAT, at 5% in soybean oil will give an
AOM(105°C with air at 2.33 ml/sec) time of 800h to
reach a viscosity of 150cP. Variation in the fatty acyl
group had little effect on EFAT's activity, and the p2

ANTHROPOLOGY

I identify those traits that appear most frequently and
have the greatest importance. I also venture an
explanation of why some versions of the story have
remained popular and relatively unaltered in Western
literature, while others (including the Grimm Brothers')
have all but disappeared. I then report the results of
interviews with a medium-sized sample of 6-10 year
olds in Grinnell, Iowa, in an attempt to derive the
central meaning of the story to American children
today.

7.
The Validity of Using Hemastix to Test for
Blood on Lithic Tools.
M DAVIS

Grinnell College, Grinnell, IA 50112
The usefulness of hemastix as a diagnostic tool, for
the detection of blood residues on lithic tools relies on
its ability to consistently detect both blood and
possibly protein while resisting false positives. This
scenario does not prove to be the case as hemastix
are too sensitive to detect solely proteins associated
with blood, and are not able to resist false positives
from several sources.
8.

10.
Preliminary Findings from the Nhomadom
Archaeological Survey, Namibia.
G. MCCALL

Grinnell College, Grinnell, IA 50112
This paper presents the preliminary findings from the
first field season done in the Nhomadom rivercourse
in Northwestern Namibia. The artifacts discussed
primarily in this paper, all lithic artifacts, come from the
early stone age, and likely date between 1.7 and 1.9
million years b.p. this paper briefly compares the
material recovered from the Nhomadom to other
analogous sties in Southern Africa for the purposes of
dating. This Paper concludes by discussing how
varying patterns of artifact distribution at the sites in
the Nhomadom valley may represent different
activities at these sites.

Examining the Function of Atlatl Weights.

J. FELKEY
Grinnell College, Grinnell, IA 50112
Previous experiments show that atlatl weights have no
affect on the distance a person can throw a dart using
an atlatl or spearthrower. Experiments concerning
the function of atlatl weights address accuracy and
distance, yet none have confirmed that atlatl weights
increase either. Many have hypothesized that they
served as counter balances for the weight of the dart.
Nevertheless, I performed an experiment that tested
the distance one could throw a dart with two weighted
atlatls and one unweighted atlatl. My results for this
experiment show that the addition of weights to an
atlatl does not increase the distance one can throw a
dart, and noticeably hinder distance when compared
to the unweighted atlatl.

11.
An Analysis of Great Oasis and Mill Creek
Ceramics From the Cowan, Broken Kettle, and
Phipps Sites, Northwest Iowa.
MOLLY A. MALI BORSKI and RICHARD L. FISHEL
Office of the State Archaeologist of IA, 700 Clinton St.,
Iowa City, IA 52242-1030
At AD 1000, northwest Iowa was home to two distinct
cultural groups, the Great Oasis and the Mill Creek.
The appearance of these two groups in northwest
Iowa signals a major development in the prehistory of
the Midwest--the establishment of semi-permanent
villages relying on corn farming as an important
means of subsistence.
Archaeologists have believed that differences in
pottery between groups may be a reflection of each
group's social system. Ceramic analysis from the
Great Oasis Cowan site has suggested a three-tiered
hierarchical system of ceramic decoration which may
be a reflection of the village's social system. This
analysis presents a comparison of two Mill Creek
sites, Broken Kettle and Phipps, with the Cowan Great
Oasis assemblage to determine if this hierarchical
system also exists within Mill Creek ceramic
assemblages.

9.
Patterns in the Ashes: Cinderella's
Metamorphosis from Servant Into Global Heroine.
LAURELIN MUIR
Grinnell College, P.O. Box 18-02, Grinnell, IA 50112
The
story
of
Cinderella-a.k.a.
Cendrillon,
Aschenputtel, Rashin Coatie, or Cennerentolcrhas
been told or transcribed in nearly every known culture.
A young heroine, usually beautiful and often either
virtuous or cunning, is plagued by familial woes; with
some magical assistance, she defeats all odds to win
the heart of a wealthy nobleman and lives, as they
say, happily ever after. In this paper, I examine the
Cinderella story's roots in the oral and literary
traditions of European and North American folk
cultures as well as its status in contemporary
American culture. Through a formal analysis of the
multitude of variants on the underlying Cinderella plot,
3

12.
Sod Dugouts and Pioneer Settlements in
the North Raccoon River Valley: Archaeological
Investigations in Sac County, Iowa.

Topcon GDS-211 D total station, with shots taken at 1m intervals over the portion of the site exhibiting
cultural features, and at 2-m intervals over the
surrounding terrain. Over 3000 data values were
collected and logged into a HP 48X in the field and
downloaded to a laptop computer. Maps were
produced using Surfer 6.01.
The resulting set of graphic displays reveals rich detail
about the site's natural and cultural topography
previously obscured by ground cover. The highresolution capability of this mapping technique is
revealed in the recording of minute features of the site
surface.

MARK L. ANDERSON
Office of the State Archaeologist, The University of
Iowa, Iowa City, IA 52242
While conducting a 1997 archaeological survey of the
U.S. 20-realignment corridor, a pair of sites were
discovered along the east valley wall of the North
Raccoon River, Jackson Township. Sites 13SA46 and
13SA47 yielded mid to late nineteenth century artifact
assemblages and numerous interesting surface
features. 13SA46 contained a single depression
resembling a root cellar while the artifacts indicated a
domestic occupation. Remote sensing data, using
aerial photographs, revealed crop marks indicating an
activity area associated with the depression. 13SA47
yielded a similar artifact assemblage along with nine
surface features : five depressions, two lanes and two
pathways. While two of the depressions appeared
questionable, three were interpreted to be the remains
of sod dugout structures. Tree canopy and shadows
thwarted remote sensing efforts.
During the fall of 2000, Phase II archaeological testing
of both sites were undertaken. Results of this work
and reanalysis of the Phase I data confirmed the sod
dugout and mid nineteenth century hypothesis, as well
as posing many new questions. The excavations
provide an engaging vista on early Euro-American
settlement in northwest Iowa.

BOTANY

14.
A Three Year Survey of Truffles and False
Truffles in Iowa.
R. HEALY and L. H. TIFFANY
Iowa State University, Ames, IA 50011
For three years we have conducted a field study to
locate and characterize truffles and false truffles in
Iowa. We selected 20 sites representing 6 landforms
in Iowa, and searched each site two to three times per
year, for three years. Of the 40 species found, 58.5%
were Ascomycetes, 32 .5% were Basidiomycetes and
10% were Zygomycetes. In all years, July and August
were the most productive months in terms of diversity
and number of collections. September and October
searches were more productive than those of April or
May, and fall searches yielded species not collected
during summer months. The most commonly collected
species
were:
Hymenogaster
cf
vulgaris,
Hymenogaster cf tener, Pachyphloeus citrinus, Tuber
gardneri, and Tuber lyonii. Some species were found
in various stages of maturation throughout the year,
and were collected from the same site several times in
one year, while others were seasonal in their fruiting.
Many species are known to be mycorrhizal with trees.
The predominant canopy species from collection data
were oaks, pines, basswood, ironwood and hickories.
Most truffles and false truffles were found under at
least two different tree genera, and several were
apparently associated with both Angiosperms and
Gymnosperms. Genera associated with a single tree
species were Rhizopogon and Endogone, both with
pines.

POSTERS

13.
Ultra-High
Resolution
Topographic
Mapping of a Briefly Occupied Late Prehistoric
Village Site in Northwest Iowa.
L.M. ALEX and S.C. LENSINK
Office of the State Archaeologist, University of Iowa,
700 Clinton Street Building, Iowa City, IA 52242
The Double Ditch Site is a fortified village site of the
Mill Creek Culture in O'Brien County, Iowa, circa A. D.
1100-1250 (calendric). A double set of ditches and
large, circular depressions are visible on the surface
and from low-altitude aerial photographs. Limited test
excavations have verified two 4-meter-wide , 1-meterdeep ditches surrounding the site and remnants of
storage pits and structural postholes. A low density of
recovered artifacts suggests a short-term occupation.
Over Labor Day weekend, 2000, 20 volunteers
assisted with the first-ever detailed topographic
mapping of the site as part of Iowa Archaeology
Month. Topographic mapping proceeded using a
4

structure of a Loess Hills woodland in Southwestern
Iowa. An even-aged stand of Quercus macrocarpa
(bur oak) established in the 1870s and 1880s
dominate the area of study with other species arriving
after the turn of the century, including Ce/tis
occidentalis (hackberry), Fraxinus pennsylvanica
(green ash), Tilia americana (american linden) and
Oystra virginiana (ironwood). The study suggests that
bur oak savanna, while dominating the landscape in
the past, is being replaced by more shade-tolerant
woody plant species.

15.
Detecting the Invasion of Phragmites
Australis in a Lake Superior Coastal Wetland.
E. A. LYNCH
Loras College, 1450 Alta Vista St., Dubuque, IA
52004-0178

Phragmites australis is a native, but potentially
invasive, grass species in wetlands of the upper Great
Lakes region. In recent decades, the expansion of
Phragmites clones dramatically altered ecosystem
processes in wetlands of the mid-Atlantic coast and
the Gulf of Mexico. In order to predict how apparently
expanding Phragmites populations in Lake Superior
wetlands may influence these communities we need
to document how long Phragmites has been present
in these wetlands and what its past dynamics have
been.
In this study I used pollen and plant macrofossils
preserved in peat deposits from a Lake Superior
coastal wetland to 1) determine when Phragmites
became established, and 2) reconstruct wetland
vegetation dynamics over the past 1000 years. The
results of this research show that Phragmites was not
common until the mid-20th century. The composition of
the wetland vegetation changed from a lowland
conifer swamp to a sedge fen as water levels in Lake
Superior rose before 500 yr BP; then the invasion of
Sphagnum moss after 500 yr BP resulted in a shift to
a mixture of poor fen and bog species.
Since
European settlement of the area there has been an
increase in woody shrub cover in the wetland and,
more recently, the establishment of a significant
Phragmites population at the site. These results
suggest that Phragmites is a new species and the
population may be expanding.

17.
Seed
Bank
Reconstructed Prairie.

Composition

of

a

M. Q. OWENS and T. R. ROSBURG
Department of Biology, Drake University, Des Moines,
IA50311
Although data on the seed bank composition of
prairies are numerous, there are very few studies that
have looked at seed bank development in
reconstructed prairies. An assessment of the seed
bank populations of a prairie reconstruction can be
used to evaluate the success of restorations and
serves as a baseline to compare the development of
the prairie over time. In addition to measuring the
species composition of the seed bank, we expect to
determine (1) are certain species more quick to
establish persistent seed banks than others? (2) is the
seed bank more similar to the initial seed mixes or the
resident species? (3) how do different soil conditions,
mesic or dry mesic, affect seed bank composition?
Seed bank samples were collected in March 2000
from a five-year old reconstructed prairie in Story
County. Soil cores 6 cm wide and 3 cm deep were
extracted and stored in a cold room until fall. A
seedling assay was then used to determine the seed
bank composition.
By the end of the second week of the assay almost
3,000 seedlings had germinated. The most prevalent
forb species include yellow wood sorrel, carpetweed,
and pigweed, while the most prevalent grasses
include Kentucky bluegrass, witchgrass and giant
foxtail. None of these species were in the seed mixes.
Only five species out of 86 planted in the seed mixes
have germinated and been identified. When compared
to the above ground vegetation, the seedling assay
shows a decrease in species variety, suggesting that
many species have not yet established a presence in
the seed bank.

16.
Age Structure, Species Composition and
Succession in a Loess Hills Woodland.
PETER C. PHILLIPS
University of Nebraska at Omaha, 6001 Dodge Street,
Omaha, NE 68182
The Loess Hills region of central North America is a
unique geologic formation composed of wind-blown
silt deposited 31,000 to 12,000 years ago along the
Missouri River alluvial plain. Historically, much of the
Loess Hills existed as prairie, or prairie with scattered
oak trees. It is believed that these prairie ecosystems
were maintained by frequent fires that prevented
further establishment of woody plants. Following
European settlement, woody plants invaded the Loess
Hills, such that today, little prairie remains. Previous
efforts to describe vegetation changes in Loess Hills
flora are limited to species surveys and quantified
aerial
photographs.
This
study
used
dendrochronological techniques to determine the age
5

and anemia.
This project examined the effects of
nitrates/nitrites on the immune response, looking for
alterations in lymphocyte proliferation and production
of Th1 and Th2 cytokines, immune messenger
molecules.
While nitrates had no effect on lymphocyte growth,
nitrites decreased lymphocyte proliferation in
response to stimuli. In some experiments, nitrates
had no effect upon the production of Th1 cytokines
(interleukin-2, interferon- and tumor necrosis factor-),
while in others, Th1 production was decreased.
Nitrites decreased production of all three Th1
cytokines.
Both nitrates and nitrites increased
production of the Th2 cytokines, interleukin-10 and
interleukin-13. A Th1 immune response is associated
with resistance to a variety of infectious diseases,
including AIDS, while a Th2 response is associated
with susceptibility to such diseases.
Since
nitrates/nitrites shifted the balance from a Th1 to a
Th2 response, exposure to these compounds in well
water may decrease a person's ability to respond to
infectious diseases.

POSTERS

18.
Survey of Number and Arrangement of
Calcium Oxalate Crystals in Leaves of Annual and
Perennial Soybean and Allied Taxa.

H.T. HORNER, T. CERVANTES, and A.G. PALMER
Departments
of
Botany,
Agronomy
and
Zoology/Genetics and USDA ARS CICGR, Iowa State
University, Ames, IA 50011
Soybean is only one of many flowering plants that
contain calcium oxalate crystals in its plant organs,
especially the leaves. Even though the functional
significance of the crystals is not understood, the
sometimes massive amount , location and structure of
crystals have been used in systematics, development
and molecular biology for various purposes. The
objective of our study was to survey a number of
soybean lines and taxa allied to soybean for leaf
crystals in an attempt to demonstrate crystal variability
and to determine if any plant line or allied taxon does
not form leaf crystals. These data will be correlated
with the presence of in soybean seeds that are
processed for soy foods.
Leaves were obtained from annual Glycine
mutagenized plants, 'plant introduction' plants,
transposon-tagged plants, perennial species, and
related taxa to Glycine. Leaf samples came from
field- and greenhouse-grown plants and from
herbarium specimens. Leaf samples were cleared,
mounted on slides and viewed with a compound light
microscope between crossed polarizers. Data will be
presented that show major variations in the number
and arrangement of crystals within leaves and among
specimens observed. Even though some specimens
showed very few leaf crystals, none were found to be
devoid of them.

20.
Genetic
Graminearum.

Analysis

of

Fusarium

ERIC BERNS and JAMES E. JURGENSON
Department of Biology, University of Northern Iowa,
Cedar Falls, IA 50614
Fusarium graminearum is the organism that causes
head blight in wheat and, ear rot in corn. The
organism produces chemical toxins, which make
grain unsuitable for human consumption or livestock
feed. A genetic map of F. graminearum could be a
useful tool in studies of this organism. Using the
markers of a genetic map it should be possible to
identify and locate critical fungal genes important for
pathogenicity. Genetically divergent strains of F.
graminearum from Kansas and Japan were crossed
and progeny analyzed for genetic differences using
the molecular DNA fingerprinting technique AFLP
(Amplified Fragment Length Polymorphism). Analysis
of progeny from these crosses has produced a
genetic map of this important plant pathogen. Data
from various crosses are being compared in order to
asses the degree of genetic relatedness of the
isolates studied.

CELLULAR AND MOLECULAR BIOLOGY

19.
Nitrates/Nitrites Alter Lymphocyte
Functions.

I. USTYUGOVA and L. BELTZ
Dept. of Biology, University of Northern Iowa, Cedar
Falls, IA 50614
Nitrates are present in the environment from livestock
and human excrement and chemical fertilizers These
nitrates get into well water. In the body, nitrates are
converted to nitrites by bacteria in the gut. Nitrates/
nitrites have been associated with a variety of disease
conditions including methemoglobinemia (blue baby
syndrome), reproductive toxicity, growth inhibition,
6

programmed cell death that is morphologically related
to apotosis in animal cells.
To identify the Nr locus, bulks of soybean leaves were
constructed from the F2 generation in which one was
homozygous dominant and the other homozygous
recessive. SSA then was used to screen the entire
population and determine markers that are linked to
the Nr gene in order to determine a map distance and
the Nr location.

POSTERS

21.
Evidence for
Melanomacrophages.

the

Common

Origin

of

ADAM D. BOON 1 , JAMES L. CHRISTIANSEN 1 , and
JAMES C. JOHNSON 2

Department of Biology, Drake University, Des
Moines, IA 50311
2 Department of Microbiology, Des Moines University,
Des Moines, IA 50311
1

23.
The Effects on Mitochondrial Integrity in
the Yeast Saccharomyces Cerevisiae When Grown
in Chemicals Collected from Smoked Cigarettes.

This study is an extension of earlier work that was
presented at the Ninth Annual Iowa Space Grant
Conference.
The melanomacrophage (MM) is a
pigment containing cell that functions as a
macrophage at very low temperatures. This function
may support the ability of the turtle to resist infections
while in hibernation. The ability of human immune
systems to function at low temperatures is a concern
for astronauts on long space flights. This study
attempts to find the common ancestry of the MM and
try to determine whether a cell similar to MMs can be
located in the human body.
A rabbit polyclonal
antibody was created against purified MMs derived
from turtle liver.
This antibody was purified by
differential adsorptions and tested against other
pigment containing cells and non-pigmented cells
f ram reptilian Chelydra serpentina, Chrysemys picta,
and the amphibian Rana pipiens. The antibody was
refined so that it would only attach to MMs and sought
out those in the reptilian spleen and liver. These
results suggested that the MMs located in each organ
were of the same lineage. The antibody also reacted
with MMs of the liver of the frog, Rana pipiens,
suggesting that this cell may have been conserved
from early vertebrates.

L. L. FRANZEEN and K. S. SHAFER

Buena Vista University, 610 W. 4th St., Storm Lake,
IA, 50588
The transfer of mitochondrial DNA (mtDNA) to the
nucleus has been shown in a variety of organisms. A
yeast strain was previously constructed in which this
nucleic acid transfer, or "escape", can be assayed
(Thorsness, 1993). Briefly, the nuclear TRP1 gene
was deleted in this strain. A DNA fragment containing
the TRP1 gene was then stably inserted into the wildtype mitochondrial genome via micro-projectile
bombardment. The TRP1 gene is not expressed in
mitochondria. Cells can be grown on rich media and
later transferred to media lacking tryptophan. Colony
growth is representative of the TRP1 DNA fragment
escaping to the nucleus where it is expressed.
Tryptophan prototrophs are evidenced by papillated
colony growth on the background of tryptophan
auxotrophic (non-escaping) cells.
In this project,
cigarettes will be lighted and the chemicals that
normally would appear in human lungs will be
collected. An attempt will then be made to grow the
mtDNA escape assay strain in media that has had
these cigarette chemicals added to it. A comparison
will then be made between the mtDNA escape strain
grown in that culture and a strain grown in control
conditions. Changes in mtDNA escape rates, or
mitochondrial integrity, will then be assayed. If high
rate of mtDNA escape mutants are found, they will be
purified and further analysis will then take place.

22.
Identification of SSR Markers Linked to
Root Necrosis Genes in Soybean [Glycine Max (L.)
Merr.].

ERIK WESTIN, ANGELA HEIL, MIN XU and REID G.
PALMER
USDA-ARS-CIGR Unit, Iowa State University, Ames,
IA 50011
23 recessive mutations have been found in soybean
that cause disease lesions mimicking Phytophthora
root rot infection. These mutations are allelic and
designate a new locus Nr for Root Necrosis. The Nr
phenotype displays a browning of the roots at 5-7
days, which correlates to oxidation of phenolic
compounds and an increased amount of phytoalexins.
The increased amount of phytoalexins is consistent
with a hypersensitive response to wounding or
pathogen attack. These responses may lead to
7

26.
The Control of !infiltration As a Mechanism
for the Self-Regulation of Prairie Ecosystems:
Further Studies at Rolling Thunder Prairie State
Preserve, Warren County, Iowa

CONSERVATION
24.
Determination of Diversity Through the
Genomic Makeup of Native Iowa Prairie Plants.
C. A. HILKER

STEVEN H. EMERMAN, JEFFREY R. PARMELEE,
AMBER L. KINGERY and DANIEL C. KELTNER

2438 McCollum Science Hall, University of Northern
Iowa, Cedar Falls, IA 50614

Department of Biology and Environmental Science,
Simpson College, Indianola, IA 50125

The degree of genetic diversity within any species is
crucial to its survival with respect to disease,
adaptation , and evolution . As native Iowa prairie plant
populations dwindle, genetic diversity within the state
becomes
crucially
important
for
restoration,
reconstruction, and conservation . This study seeks to
determine if there are specific ecotypes within Iowa
and the degree of variation existing in native prairie
plant populations. Using Amplified Restriction Length
Polymorphisms (AFLP) , DNA from individual Panicum
virgatum (lndiangrass) plants was analyzed and
compared.
Results indicate that genetic diversity
exists in Iowa, the degree of which has been shown to
vary. Further analysis of other species is currently
underway.

We consider a model of a prairie as a self-regulating
ecosystem which resists the invasion of forest by
maintaining a soil which is too dry for woody plants by
growing fine roots and excluding burrowing animals .
The forest follows the opposite strategy. This model
predicts the following: (1) The field-saturated hydraulic
conductivity Kfs of the soil beneath the prairie grasses
upslope from the prairie/forest boundary should be
less than Kfs beneath the invading shrubs downslope
from the boundary, (2) If the invading shrubs are
mowed, their soil Kfs should decrease, (3) There
should be more burrowing mammals within the forest
than within the prairie. Measurements of Kfs made at
Rolling Thunder Prairie State Preserve in Warren
County during summer 1999 and again in summer
2000 after the shrubs had been mowed yielded Kfs =

25.
The Decline of the Dakota Skipper
Hesperia Dacotae at Prairie Coteau in Pipestone
County, Minnesota.

(2.1±0.7)x1o-5 cm/s (prairie grasses 1999+2000), Kfs
~

~

= (6±3)X1 O

cm/s (shrubs 1999), Kfs = (3±2}X10
cm/s (mowed shrubs 2000). Trapping of small
mammals yielded over three times as many burrowers
beneath mature trees as beneath prairie grasses.

DENNIS W. SCHLICHT
Iowa Lepidoptera Project, 1108 First Ave., Center
Point, IA 52213

27.
The Unionid Mussels of the Upper Iowa
and Turkey River Watersheds.

In 1986 Prairie Coteau Scientific and Natural Area,
Pipestone County, Minnesota was purchased by the
Minnesota DNR and moved from management by
grazing to a regime of fire management with some
Butterfly
mechanical removal of weedy plants.
surveys were carried out on transects across the 133
ha. in 1988, 1989, and 1990 by Gerald Selby. The
Dakota Skipper Hespria dacotae was found and
recorded along those transects. Follow-up surveys
were completed in 1995, 1996 and 2000 by this
investigator, at which time encounters with the
species had dropped from a high of 55 on a single day
near the peak of the flight period in 1990 to 3 in 1995
and 15 in 1996. There is, therefore, concern that
Dakota Skipper populations will not be viable on this
prairie through the next decade.

JIM ECKBLAD,
TENNESON

BRETT OSTBY, and

KARIS

Department of Biology, Luther College, Decorah, IA
52101
The Iowa driftless region occupies an area of about
9,000 km 2 in the northeastern corner of Iowa and is
drained by relatively old entrenched meandering
streams. The Upper Iowa River and Turkey River are
the largest of these streams. During the period from
June, 1999 to October, 2000 a total of 193 sites were
surveyed for mussels from the Upper Iowa River, the
Turkey River, and their main tributaries. Surveys were
conducted by hand using a 10-meter bank-to-bank
search at each site. Data analysis was facilitated using
ArcView GIS. The presence of mussels was recorded at
74% of the sites, and live individuals were noted at 30%
of the sites. Thirteen mussel species were recorded,
with 5 or more species being found at 17% of the sites,
and 8 or more species at only 3% of the sites.
Four of the species (Cylindrical papershell, Creek
8

seedling dry weight and seed weight, (2) intra- and
interspecific competitive interactions among seedlings
of varying size classes have an impact on seedling
survival, and (3) seed production is affected by both
pod position and the size of the plant.
There is a significant correlation (R=0.84, P<0.0001)
between seedling dry weight and cotyledon size, and
similarly with seed dry weight. Field observations
revealed distinct variance in seedling size, and there
is a significant difference in survival between the size
classes (survival rate per two week period = 0.68,
0.80, 0.90 for small, medium, and large plants
respectively). The vertical position of a seed pod
influences the amount of seed produced per pod
(average pod weight = 34.3, 33.5, and 24.8 for lower,
middle, and upper positions respectively, paired
sample t test on lower vs middle P=0.669, lower vs
upper p=0.000, middle vs upper p=0.001 ). There is a
strong correlation between dry stalk weight and seed
mass produced per plant (R=0.982, P<0.0001 ).
The bottom line is, removal of large plants will have
the greatest impact!

heelsplitter, Creeper, Ellipse) are listed as
Threatened mussel species in Iowa and no
federally endangered mussels were
found.

The Effects of Pokeweed (Phytolacca
28.
Decandra) as a Molluscicide for Zebra Mussel
(Dreissena Polymorpha).
T. GUNDERSON and 8. E. LIEDL
Department of Biology, Central College, Pella, IA
50219
Zebra mussel, Dreissena polymorpha, a native of
Eastern Europe, has invaded the waterways from the
Great Lakes down to New Orleans and east into the
Tennessee River. A variety of methods have been
used without complete success to eradicate this
species. Of the methods tried, natural products have
many benefits: 1) they are active under a range of
conditions, 2) they are easily degraded with no
residual accumulation and 3) they are non-corrosive
A natural molluscicide is the
to structures.
lemmatoxins found in unripe berries of African
soapberry (Phytolacca dodecandra), where doses
between 10-20 mg/L were lethal to zebra mussels. A
close relative to the African soapberry, pokeweed (P.
decandra) was tested once for effects up to 100 ppm
but no additional tests were done. The objective of
this study was to test the effects of pokeweed as a
possible natural molluscicide on zebra mussels.
Unripe berries of P. decandra were harvested and
stored at -20C until a crude extract was prepared. D.
polymorpha were collected from the Mississippi River
and transferred to aquariums where they acclimatized.
To test the efficacy of the pokeberry extract, mussels
were removed from their substrate and placed in
solutions with various concentrations of pokeweed
crude extract to determine the LD 100 • Results indicate
LD 100 is found with less than 11 0 ppm and that P.
decandra has potential use as a molluscicide of zebra
mussels.

Movements and Habitat Use of Leopard
30.
Frogs (Rana Pipiens) on the Union Slough
National Wildlife Refuge - Part 2.
T.J. RYAN and P.E. BARTELT
Waldorf College, Forest City, IA 50436
Efforts to understand the nature of amphibian
population declines are limited by a lack of information
Populations of
about basic amphibian ecology.
leopard frogs (Rana pipiens) have declined in the
upper Midwest and some populations contain
relatively large numbers of deformed frogs. In 2000,
we continued a study of leopard frog movements and
habitat use on the Union Slough National Wildlife
Refuge. We used radio-telemetry to follow individual
frogs and collected the majority of our data from 12
frogs that we followed 3-16 (7.3±1.0) weeks, from late
April - late August. We relocated each frog every 1-3
days; we used a Global Positioning System (GPS) to
record the coordinates of each position and a
Geographic Information System (GIS) to map and
analyze frog movements. One frog traveled 1 1 82 m
from its tagging site, but most traveled only 200-400
m. Frogs used marsh, forest, and prairie habitats.
Patterns of movements and habitat use differed from
those in 1998 and may reflect the drier conditions of
2000. When in terrestrial habitats, four frogs used
microsites that were significantly wetter than randomly
selected sites. A late July survey found 4 deformed
Future research will focus on population
frogs.
studies, continued surveys for deformed frogs, and
the impact of agricultural practices on frogs.

Seedling
and
Production
Seed
29.
Competition in Garlic Mustard (A/liaria petiolata
(Bieb.) Cavers & Grande): Implications for
Management.
AMY C. BLAIR and DIANA HORTON
Biological Sciences Department, University of Iowa,
312 CB, Iowa City, IA 52242-1297
Garlic Mustard is an alien species that currently is
displacing much of the native woodland flora in the
Effective
United States and southern Canada.
management techniques have yet to be designed.
The purpose of our research was to investigate
whether (1) cotyledon size can be used to predict
9

31.
Ecology of Avian Communities on Kopjes
in Serengeti National Park.

MATTHEW D. TRAGER
Grinnell College, 805 Park St. , Grinnell, IA 50112
I examined the avian communities of kopjes (rock
outcrops) in Serengeti National Park in northern
Tanzania to determine the absolute and relative
abundance of bird species on kopjes and examine
the effects of habitat structure on the avian
communities of the study sites. Both Timed Species
Counts and observational sampling were employed
for counting birds on kopjes and in the surrounding
habitats. 105 bird species were observed on the
eight primary study kopjes, ranging in abundance
from only being seen in one count to being seen in all
48 counts.
Contrary to the findings of previous
studies, I found no significant relationship between
vegetation structure and avian diversity. However,
species richness was influenced by the total area of
each kopje that was covered by vegetation higher
than 5 m. Though many species were present on
kopjes and in the respective surrounding habitats, the
compositions of kopje avian communities were
distinct in several ways from those of the surrounding
environment. Since neither kopjes nor birds have
been intensively studied in Serengeti National Park,
these data complement the existing body of
knowledge of these subjects and may have
implications for future management decisions
regarding development and conservation of kopjes.

32.
How Predators Use Landscape Features to
Find Egg McMallards.

AARON K. KUEHL and WILLIAM R. CLARK
124 Science 11, Iowa State University, Ames, IA 50011
Recently, interest in the behavior of mid-sized
carnivores has risen because they are the major
cause of mortality on duck, pheasant and other
ground-nesting bird nests in Iowa and elsewhere in
the northern Great Plains. Passive track stations
were randomly distributed along grassland edges to
assess the activity and movement patterns of
predators (skunk, fox , raccoon) . I identified the most
important landscape composition and configuration
variables and built models for predators that predicted
their activity as a function of landscape variables and
edge shape. Isolation (distance to grassland block)
was important for predicting the activity of skunks and
all predators in aggregate. Raccoon activity was most
strongly influenced by the distance to woodland
whereas the area of pastureland and distance to
nearest farmstead were most important in explaining
fox activity. Estimated predator activity at sample
duck nests located near (< 500-m; p = 0.2306) blocks

of grassland habitat was higher than estimated activity
on more isolated (> 500-m; p = 0.1201) nests ( P =
0.0074). Two-day mortality on duck nests significantly
higher for nests that were near (m, 2d = 0.2027) blocks
of grassland than for more isolated (ffl2d = 0.0605)
Understanding how
nest locations (P = 0.0317).
predators use different landscape configurations could
help managers choose among land use policies that
would reduce the influence of mid-sized carnivores on
nesting birds.

33.
Water quality of subsurface
collected near a swine manure lagoon.

drainage

PETER A. LAWLOR and J.L. BAKER,
T.D.GLANVILLE , S.W. MELVIN
Iowa State University, 111 Davidson Hall, Ames, Iowa
50011
Earthen waste storage structures (EWSSs) used as
pits or lagoons for liquid manure from confined animal
feeding operations (CAFOs), by their nature, are
expected to and do allow some seepage from their
bottoms and side walls. Nutrient and pathogenic
contaminants in liquid manure have the potential to
move with seepage and contaminate groundwater
(and possibly surface water where groundwater is
returned to the surface either naturally or artificially via
subsurface drainage) . Sampling of a perimeter drain
for a two-cell earthen swine manure lagoon, and the
two cells, over a nine-month period, with bacterial and
chemical analyses was used to assess the potential of
contaminant movement with seepage from the lagoon.
Flow rates and volumes were also quantified. Results
indicate that during a low rainfall period most of the
drainage volume could be attributed to seepage from
the earthen lagoon cells. Bacterial levels for the five
species monitored were often below the limit of
detection. Ammonium nitrogen concentrations in the
lagoon water usually averaged over 200 mg/L for the
two cells , yet were usually at or below the level of
detection (0.01 mg/L) in the drainage water. Chloride
levels in drainage water have increased with time.

POSTERS

34.
Comparisons of Prairie Productivity
Over a Summer Growing Season.
N. WEISS and N. WEST

Wartburg College, Waverly, IA 50677
We undertook a study to better understand the
cycles of productivity over a prairie growing
season. To this end, we sampled three different
prairie sites in northeastern Iowa. In addition, we

also attempted to determine if there was a
correlation between diversity and productivity in
these systems.
Our hypothesis was that
productivity would increase during the early part
of the summer, reach a peak during middle to late
summer, and decrease through the growing
season. We also predicted a positive correlation
between productivity and plant diversity. We
found that data from two of the three prairies did
not support our hypothesis, showing greater
productivity late· in the summer. One prairie did
demonstrate greater productivity in midsummer.
However, the study showed that productivity and
diversity may be somewhat correlated, as the
highest production levels were seen on the
prairies with the higher levels of diversity.

national plant of Namibia. No young plants have been
observed and 100% of seed cones are infected in
certain regions. It is believed that A. niger var.
phoenicus is the leading cause of mortality and
diminished viability of the plant. W. mirabilis exists in
small, geographic populations only in Namibia and
Angola. We conducted vegetative compatibility (VC)
tests between single spore isolates of A. niger var.
phoenicus from plant cones in three disjunct
populations, and examined genetic variation using
RAPD markers.
Despite phenotypic differences of isolates from the
three populations (growth rate, spore color) , isolates
from all three populations are from the same VC
group. Completion of the pending RAPD marker
analysis will elucidate our quantitative understanding
of variation within and between these three
geographic popu lations.

35.
Using Randomly Amplified Polymorphic
DNA (RAPD) Markers to Examine the Lifecycle of
Morels.

37.
Using Molecular Techniques to Identify
Mycorrhizae in Dryland Riparian Forests: Initial
Studies With Tricholoma Populinum.

LP. GUTIERREZ and K.M. JACOBSON
Department of Biology, Grinnell College, Grinnell, IA
50112

L. STEINMETZ and K. JACOBSON

Department of Biology, Grinnell College, Grinnell, IA
50112

The morel fungus is one of the most popular edible
fungi available in the wild. Understanding the lifecycle
of the morel is essential for maintaining its vitality as a
species in the face of frequent harvesting and
possible cultivation. The specific lifecycle of the morel
fungus, Marchel/a esculenta, is currently unknown and
speculated to resemble that of cup fungi. In this
model, two monokaryotic (N) hyphae meet to produce
dikaryotic (N+N) fruiting bodies. Evidence from our
lab, as well as previous studies, suggests otherwise.
This study aims to determine when heterokaryosis is
occurring in the morel lifecycle. Using RAPD markers,
we compared DNA from fruiting body tissue to that of
single spore isolated. A comparison of the patterns
indicates the ploidy of each sample and the point at
which heterokaryosis takes place. Preliminary results
suggest that the fruiting body is a mosaic of haploid
we
hypothesize
that
mycelia.
Therefore
heterokaryosis is occurring in the subhymenium just
prior to meiosis and spore formation .

Dryland riparian forests are considered to be amongst
the most endangered habitats in North America. A
multi-investigator study of ecosystem function at
pristine (flooding) and disturbed (non-flooding) sites is
being undertaken to develop strategies for restoring
these forests in New Mexico. Our lab will examine
ectomycorrhizal (EM) macrofungal diversity over the
next three years. Estimates of diversity based solely
on field surveys of fruiting bodies may underestimate
species richness. The purpose of this initial study is
thus to develop and test the molecular methodologies
to be used to characterize EM fungal diversity from
plant roots, allowing comparisons among flooding and
non-flooding forests .
Using fruiting bodies of Tricholoma populinum, found
in abundance in flooding forests, we have developed
an RFLP-PCR protocol that generates a speciesspecific rDNA fragment pattern. EM roots collected
beneath these fruiting bodies were characterized
morphologically and subjected to the RFLP-PCR
protocol. They possessed the same rDNA fragment
pattern as the fruiting body, confirming their identity
as Tricholoma populinum. Having established these
protocols, we can now use fruiting bodies of all
species collected to develop a library of rDNA
fragment and morphological descriptors for each
species. This library will be used to identify EM
associates in root samples to determine how the
absence of flooding affects EM fungal diversity.

36.
An Analysis of Genetic Variation of
Three Geographic Populations of Aspergillus
Niger Var.Phoenicus,
a
Pathogen
of
Welwitschia Mirabilis.
A.K. DONOVAN and K.M. JACOBSON
Department of Biology, Grinnell College, Grinnell, IA
50112
The fungal seed pathogen Aspergillus niger
var.phoenicus invades the seeds and cones of many
populations of Welwitschia mirabilis, the protected
11

38.
Dendrochronological
Studies
of
Hydrology-Productivity Relationships in Dryland
Riparian Forests.

reactive with hydrogen sulfide, attrition resistant and
regenerable for reuse. Calcium oxide derived from
calcium sulfate has been tested and found to be a
very good sorbent for hydrogen sulfide removal. It
has a high capacity for sorption, is stable at high
temperatures and is regenerable. To increase its
strength, calcium sulfate is first pelletized in a
revolving drum and then coated with an
alumina/limestone shell. After heat treatment at over
1000°c the CaSO 4 pellet is contained in a strong,
porous shell and is ready for regeneration. After
regeneration the resulting Cao core is ready for
sulfidation. Recent studies have shown that a calcium
sulfate pellet can be sulfided and regenerated multiple
times without losing its loading capacity.

T. JANSON and P. JACOBSON
Department of Biology,
Grinnell, IA 50112

Grinnell College,

Riparian forests along dryland rivers of the
southwestern US are amongst the most endangered
plant communities in North America. Hydrologic
alteration of the region's rivers in response to human
water demands is a key threat to remaining forests.
While it is well established that flooding is essential
for germination and recruitment, much remains
unknown about how hydrologic variability influences
the productivity and long-term integrity of these
forests. Our lab is currently involved in a long-term
study of the influence of flood pulses on riparian
ecosystem function along several rivers in New
Mexico. To gain insight into the relationships between
hydrologic events and tree growth, increment cores
were collected in the summer of 2000 from riparian
cottonwoods
(Populus
deltoides),
sycamores
(Platanus wrighti1), and ponderosa pine (Pinus
ponderosa) at several sites along the Upper Gila and
Mimbres Rivers in southwestern New Mexico. Core
samples were mounted and sanded, and increment
growth was quantified using a Velmex measurement
system. Standardized site chronologies were
generated from the growth series and examined for
correlations between tree increment growth and
existing hydrologic records. When strong correlations
were observed between tree growth and hydrologic
variables, the chronologies were used to reconstruct
past hydrologic events on the two rivers beyond the
extant hydrologic record. Preliminary results reveal
that flood pulses may increase increment growth for
up to two years following inundation.

40.
Patterned Polymer Films for Optic Nerve
Regeneration.

JENNIFER A. BEHR and SURYA K.
MALLAPRAGADA
Iowa State University, 2114 Sweeney, Ames, IA
50011
Our laboratory seeks to regenerate the optic nerve
using patterned conduits that can be tested to
interface between the optic neurons and retinal
prosthesis. We have investigated the peripheral
nervous system in an effort to research cellular
activities that direct and guide nerve outgrowth. Micro
and nanopatterned polymer films of poly (DL-lactide)
(POLA) and poly (lactide-co-glycolide) coated with
laminin and Schwann cells simulating the natural
regenerative
environment allowed for
nerve
regeneration. Results reveal that Schwann cells and
dissociated dorsal root ganglia seeded separately on
laminin coated micropatterned films of grooves 10 µm
wide with 1O µm or 20 µm spacing align well due to
physical and chemical guidance mechanisms.
Combining the physical effects of the grooves and the
chemical and biological cues from the laminin and
Schwann cells, an accelerated rate of neuronal
outgrowth was achieved along the direction of the
grooves. Micropatterned POLA films modified with
laminin and Schwann cells have been rolled into
tubes and inserted into porous POLA conduits for
implantation. Directing neurite outgrowth in a similar
manner, we are exploring the cellular mechanisms of
optic nerve repair in the central nervous system using
neuronal
stem
cell
cultures.
Micropatterned
polystyrene substrates with laminin and Schwann
cells localized selectively in grooves etched on the
substrates are being used to investigate the
outgrowth and guidance of the neuronal stem cell
cultures.

ENGINEERING

39.
A Calcium-Based Sorbent
Temperature Desulfurization.

for

High

D. HASLER, K. CONSTANT and T. D. WHEELOCK
Iowa State University, 2114 Sweeney Hall, Ames, IA
50011-2230
Hydrogen sulfide is a corrosive agent produced during
the gasification of coal in an integrated combined
cycle power plant.
In order to attain the high
efficiency of an IGCC power plant the hydrogen
sulfide must be removed at temperatures of 800°C
and higher. A prospective sorbent for hydrogen
sulfide must be stable at high temperatures, highly
12

41.
Synthesis of Amine Functional Block
Copolymers
Using
Diamine
Terminated
Macromonomers Linked By a Diacid.

tool in precIsIon fabrication of ceramic substrates
typically used in manufacture of microelectronic
modules and multichip modules. Lasers also play an
important role in processing polymers. New
lithographic, deposition, and etching tools for micro
fabrication on planar silicon substrates have led to
remarkable advances in miniaturization of silicon
devices. However, it often is desirable to fabricate
microstructures in other materials as well. Ceramics
high temperature
are
needed in actuators,
components and harsh atmospheres. New, special
tools are needed for this work, and lasers can play an
important role.
In this paper we deal with micro machining of MEMS
packaging materials such as polymers and ceramics
using a 308-nm Excimer and a 266-nm Nd: YAG
laser. The application of polymers and ceramics in
microelectronics serves as good insulating and
protective layers for interconnects.
Micro holes and micro channels are patterned on
these two materials, micro holes patterned are used
for interconnects between the multilayer chip modules
and micro channels serves purpose in micro fluidic
devices made out of ceramics. The experimental
results of micro machining polymers, fired ceramics
and green ceramics are reported.

R. KUMAR, B.C. ANDERSON and S.K.

MALLAPRAGADA
Iowa State University, 2114 Sweeney, Ames, IA
50011
The laboratory synthesis of block copolymers of
diamine-terminated poly(ethylene oxide) (PEO),
diamine-terminated poly(propylene oxide) (PPO)
linked by succinic acid (SA) was investigated, in view
of their possible biomedical applications. Succinic
acid was activated by N-N'-dicyclohexylcarbodiimide
(DCC), at room temperature, with the addition of the
diamine-terminated monomer (PEO) after a period of
30 minutes. The condensation reaction was carried
out in solution at a temperature of 45°C under an
inert atmosphere.
This process was iterated to
achieve block copolymers of PEO-SA-PPO-SA-PEO
with amines terminal ends. This polymer can, then
be conjugated with bio-macromolecules that have an
exposed carboxylic acid group.

42.
Laser Micromachining of MEMS Packaging
Material.

43.
Dynamic Modeling of Passive Dynamic
Valve PZT Actuation Micropump.

VIJAY KANCHARLA and SHAOCHEN CHEN
SHIFENG LI and SHAOCHEN CHEN
IMSE Department, Iowa State University, Ames, IA
50011

Industry and Manufacturing Engineering, Iowa State
University, Ames, IA 50011

Currently MEMS packaging materials such as
ceramics, polymers and glass are being used to
fabricate many micro devices. The introduction of
these materials in MEMS fabrication makes it easy to
fabricate 3-D mesh or large-scale devices at cheaper
cost. Early fabrication methods in fired ceramic
involved machining substrate features with carbide,
diamond or ultrasonic tools. These techniques are not
cost effective and were limited in the type and size of
features they could create. Most of the conventional
techniques are not suitable for processing micro scale
patterns on polymers. Techniques such as Electron
beam etching and photolithography produce too much
heat and damage the polymers. Atomic force
microscopy (AFM) utilizes mechanical forces to etch
the surface, which is very slow and cannot be used
conveniently to etch large surface areas.
As feature sizes fall below one thousandth of an inch,
mechanical approaches to cutting, drilling and
shaping these materials must be replaced with
photon or particle beam techniques. Lasers are
particularly useful, and a variety of highly localized,
laser-controlled processes have been developed for
material deposition and removal. Laser ablation,
photopolymerization and laser microchemistry is
examples of these. Laser has become an important

After the 1990's, MEMS has become a popular
research topic all over the world. Microfluidics is one
of the reseach fields within MEMS. As one kind of
microfluidics
actuators,
Micropump
receives
increasing attention today. So far, many kinds of
micropumps have been designed, fabricated and
tested. The valveless micropump is being given
greater attention due to their advances as compared
to the check micropump. Because it lacks valves this
valveless, micropump lacks fatigue and wear of
moveable parts. Also, valveless micropumps don't
show high-pressure drop across valves making it
more reliable and longer lived.
Since 1995, several valveless micropumps have been
fabricated. Some modeling of valveless micropumps
has been accomplished. Based on these models,
optimization can be done, but more need to be done
with dynamic modeling of the passive dynamic valve
In fact, the micropump is working
micropump.
dynamically.
So, one compact reliable, dynamic
model is close to the actual working conditions. We
present how to construct a one passive dynamic
valve PZT actuation micropump based on fluid
dynamic theory - conservation of mass, mechanicalfluid
coupling
and
nozzle,
and
diffusion
13

characteristics.
Following this discussion we will
discuss different parameters which affect pump
performance. Therefore, the optimized design can be
achieved and optimization can guide out micropump
fabrication.

the bonding material, which can alleviate the surface
roughness problem existing in other bonding ways.
This new technique has potential application to the
fabrication and packaging of MEMS microstructures.

44.
Continuous Flow, Submicro-Liter Scale
PCR For the Analysis of Plant Genomes.

GEOLOGY

WEI ZHENG and CHENSHAO CHEN

46.
Folding in the Oakley Shale in Dallas, Polk
and Warren Counties, Iowa.

Iowa State University, 3023 Black Bldg. , Ames, IA
50011

DANIEL C. KELTNER and STEVEN H. EMERMAN

The polymerase chain reaction (PCR) is a welldescribed method for the selective identical
replication of DNA molecules. In recent years, many
micromachined PCR chips have been reported. Here
a microanalysis system that will allow submicro-liter
scale, continuous-flow PCR to be conducted in a
glass chip has been presented. This glass chip is
achieved through thermally bonding two pyrex 77 40
glass wafers. One pyrex wafer is etched to form the
20 cycles microchannels with 80 µm wide and 30 µm.
The another cover pyrex wafer is thermally bonded to
the etched wafer to produce closed continuous
microchannels for PCR. The platinum heaters and
temperature sensor have been integrated onto the
chip. This PCR chip has a significant reagent
reduction with a volume of less than 1 µJ. With 1 µm
reagent we get the total reaction times of 0.5min to
3min depend on various flow rate. This analysis chip
is fabricated with the standard micromachining
techniques. This PCR chip has a total size of 56mm x
24mm x 1mm . The advantages of this chip are the
very small quantities of reagent needed, rapid
temperature cycling,
standard
micromachining
processes and batch fabrication that result in a
significant cost reduction.

Department of Biology and Environmental Science,
Simpson College, Indianola, IA 50125
We have found previously unreported outcrops of the
Oakley Shale in Dallas, Polk and Warren Counties
and measured their elevations with an altimeter. The
Oakley Shale is easy to identify as the only black
shale in the Cherokee Group. The measurements
reveal significant folding with amplitude about 20 m
and wavelength about 45 km and with fold axes
oriented roughly SW-NE. The Middle River appears to
flow down a synclinal trough. We are looking for
further elevation measurements from additional
outcrops and water well records. Results will be
reported at the meeting.

POSTERS
47.

Proboscidean Fossil Remains in Iowa.

ADAM HOLVEN

Department of Earth Science, University of Northern
Iowa, Cedar Falls, IA 50614

45.
Laser Glass-Silicon Bonding by Localized
Heating.

This research is comprised of a directory of
proboscidean (Mammuthus sp. and Mammut sp.)
fossil remains that have been recovered within the
state of Iowa. Approximately 600 proboscidean fossil
specimens have been cataloged, with the majority of
the specimens being molars. The directory is divided
into two sections: the first section containing
Mammuthus specimens and the second section
containing Mammut specimens.
Each section is
further subdivided alphabetically by counties and
within the county level the fossil specimens are
ordered according to anatomical position from
posterior to anterior on the skeleton. Investigations
show that proboscidean fossil remains have not been
recorded from every county in Iowa. Primary sources
for the directory include; Iowa Geological Survey,
vol.23 , Annual Report, 1912, "The Pleistocene
Mammals of Iowa"; "Western Iowa Proboscideans", a
publication of the Sanford Museum and Planetarium,

HUI GUO and SHAOCHEN CHEN
Dept. of Industrial and Manufacturing Systems
Engineering, Iowa State University, Ames, IA 5001 O
Bonding processes are widely used in micromachining
application to allow similar or dissimilar substrates
and/or components to be permanently couples
mechanically and sometimes electrically.
A novel bonding technology is introduced in this
article. Laser is used for providing localized heating to
bond the Silicon-Glass directly or Silicon-Glass with
intermediate layer. The processes are conducted
locally while the whole wafer is maintained at a low
temperature, which is especially useful in fabricating
or packaging temperature-sensitive materials or
devices. In addition, localized heating is able to soften
14
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and the University of Iowa Paleontology Repository.
Other sources include Luther College, Simpson
College, University of Northern Iowa Museum,
Putnam Museum of History and Natural Science, and
publications by Dr. Oliver P. Hay and George
Clement. This directory will be a useful tool for
further research on proboscideans in Iowa's
Pleistocene past.

Density of Cation Exchanged Nation.

D. C. DUNWOODY, K. J. OBERBROECKLING and J.
LEDDY
Department of Chemistry, University of Iowa, Iowa
City, IA 52242
Nafion is a cationic exchange polymer used in various
electrochemical devices. An accurate density of the
material is necessary for calculations pertaining to
characteristics of the devices (i.e. diffusion and
partition coefficients). Historically, a Nafion density of
1.58g/cm3 is used independent of exchanged cation
and film history. This value is incorrect even for
proton exchanged membranes and the density for
other cation intercalates are heretofore unreported.
Using the hydrostatic weighing method, we have
shown the density of Nation exchanged with a number
of different cations varies from 1.75 to 2.19g/cm3.
This results in a substantial error in the calculation of
the diffusion and partition coefficients, if 1.58g/cm3 is
used as the value for Nafion density.
Density
measurements for commercial films and those cast
from solution will be presented, as will error analysis
of calculations of the diffusion and partition
coefficients using 1.58g/cm3 versus the densities we
have measured.

INORGANIC CHEMISTRY
48.
The Effects of Various Surfactants on the
Chemiluminescence Intensity of Acridinium Ester
Labeled Antibodies.
W.S. REITER

Iowa Wesleyan College, 601 N. Main St., Mount
Pleasant, IA 52641
Acridinium esters are one group of labels that have
been used for chemiluminescence detection in highperformance liquid chromatographic methods based
on immunoaffinity chromatography. Acridinium esters
are extremely versatile as labels because their
reaction is fairly simple and involves only common
reagents. The light production of these labels is
known to be dependent upon several factors,
including hydrogen peroxide concentration, sodium
pH,
and
surfactant
hydroxide concentration,
identity/concentration. By changing these factors, the
reaction rate can be manipulated in order to maximize
signal intensity. Other advantages of using acridinium
esters as labels include their low limits of detection,
In
high sensitivity, and low background signal.
addition, acridinium esters can easily be attached to
biological agents, such as antibodies, making them
extremely useful in clinical assays.
This study investigated the use of a wide range of
surfactants at two different pH levels for acridinium
All luminescence
ester labeled antibodies.
measurements were done using a benchtop
luminometer, and hydrogen peroxide and sodium
hydroxide were used as the initiating reagents. The
results indicated that five of the surfactants increased
the luminescence intensity, which makes them
extremely useful for the development of a
chemiluminescence detection method for highperformance liquid chromatography.

50.
Magnetic Field
Monoxide Oxidation.

Effects

on

Carbon

W. L. GELLETT and J. LEDDY
Department of Chemistry, University of Iowa, Iowa
City, IA 52242
Proton-exchange membrane (PEM) fuel cells are
emerging as viable and attractive energy alternatives
to the internal combustion engine. Ideally a PEM fuel
cell is run with pure hydrogen as its fuel source.
However, the storing and transportation of
compressed hydrogen in automobiles raises some
serious safety concerns. Proposed alternatives to
pure hydrogen as a fuel is the reformation, either
directly or indirectly, of hydrogen rich fuel such as
methanol, ethanol, and methane. These fuels can be
converted into hydrogen with carbon dioxide, water,
and trace amounts of carbon monoxide as by
products. The platinum catalyst of the PEM has little
tolerance to CO and is readily poisoned in the
presence of small quantities of CO (<100 ppm).
Using cyclic voltammetry and modified platinum
electrodes, we have shown that magnetic fields affect
the oxidation of carbon monoxide at the platinum
surface. Data will be presented that demonstrates
increasing the strength of the magnetic field at the
surface of electrode changes the shape of the
oxidation wave from a stripping wave to a diffusion
limited oxidation wave. With the strongest magnetic
15

particles, a diffusion coefficient of 1.4x10-4cm 2/sec
was calculated for the oxidation of CO on a platinum
surface.
51.

quasicrystals, while enhancing the performance of the
polymers. It is the properties that are unique to the
quasicrystal/ polymer combination that are generating
industrial interest. For example, the wear properties
of the polymer/quasicrystal composite are significantly
improved over the polymer alone. These properties
are superior to other polymer/hard filler composites
containing silicon carbide and aluminum oxide,
presumably due to the low surface energy and high
hardness of the quasicrystals. In fact, in spite of the
hardness of the quasicrystals, the counterface
material is not eroded to the same extent as when
other hard fillers are utilized. The excellent wear
properties point to potential applications in low friction
bearings, gears, etc. The fabrication, in addition to
the thermal, mechanical, wear, and thermal
conductivity properties of these unique materials will
be discussed.

Magnetically Enhanced Oxygen Reduction.

C. HETTIGE and J. LEDDY
Dept. of Chemistry, University of Iowa, Iowa City, IA
52242
The effects of the magnetic fields on electron transfer
in oxygen reduction reactions have been studied. We
have previously shown that magnetic fields affect both
homogeneous and heterogeneous electron transfer
reactions. In this work, the catalytic effects of metal
ligand complexes and magnetic fields on the reduction
of oxygen at the electrode solution interfaces are
under investigation. Siloxyl coated iron oxide beads
(2-3 mm) were deposited as composites with Nation
solutions on glassy carbon electrodes. They were
evaluated for oxygen reduction by cyclic voltammetry.
The electrolyte solutions were saturated with oxygen
and the composites were magnetized in strong
magnetic fields prior to the experiments. Apparent
current enhancements are observed with electrodes
modified with magnetized iron oxide composites.
Electrodes with iron oxide composites show a current
In addition, we have
enhancement of 147%.
attempted to couple polymer coated iron oxide beads
to Mn+, (4,4'-dicarboxy 2,2'- bipyridine) sub x
complexes, to study the possible catalytic effects due
to metal ions, Mn+,_ Various composites are to be
evaluated in the same way as iron oxide composites
for enhanced oxygen reduction efficiency.

53.
An
Effective
Trimethylsilylcyanation
Ketones.

Promoter
for
of
Aldehydes

the
and

B.M. FETTERLY, Z. WANG, and J.G. VERKADE
Iowa State University, Ames, IA 50011
Through the use of non-ionic phosphazene bases
synthesized in our laboratories as promoters,
aldehydes and ketones undergo trimethylsilycyanation
in good yield under mild conditions.
Reactions were performed at 0°C or at room
temperature from thirty minutes to five hours.
Because aldehydes showed evidence of trimethylsilyl
ether hydrolosys in situ, they were treated with
aqueous hydrochloric acid to produce cyanohydrins in
68-95% yield. The cyanohydrin trimethylsilyl ethers
obtained from ketones were found to be much more
stable, affording products in 33-94% yield.

ORGANIC CHEMISTRY

54.
A Proazaphosphatrane As An Efficient
Ligand in the Palladium- Catalyzed Amination of
Aryl Halides.

52.
High Performance Quasicrystal-Reinforced
Polymer Composites.
VALERIE V. SHEARES, PAUL BLOOM, and K. G.
BAIKERAKAR

S. URGAONKAR, M. NAGARAJAN and J.G.
VERKADE

Department of Chemistry, Iowa State University,
Ames, IA 50011
Ames Laboratory, Ames, IA 50011

Department of Chemistry, Gilman Hall, Iowa State
University, Ames, IA 50011

The Sheares group has fabricated new high
temperature polymer/ quasicrystal composites. The
properties of the quasicrystal additives, low thermal
conductivity, low coefficients of friction and high
hardness, make them ideal materials to evaluate in
polymer composites. The high performance polymers
chosen are processable with softening temperatures
less than 500 °C and are thermally stable from 400600 °C. The combination of both materials in a
composite should improve the processability of the

Proazaphosphatranes are very useful strong non-ionic
bicyclic aminophosphine bases that were first made in
our
laboratories.
A
Pd(OAc)2
ltris-iser
butylproazaphosphatrane system was found to
catalyze the amination of a wide variety of aryl
halides, including chlorides, in very good yield. The
process tolerates a broad range of functional groups
on the substrates and substrate combinations,
including those that are sterically hindered. We
believe that the steric bulk, electron richness and the
16
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possibility of N~P transannulation in this bicyclic
aminophosphine is a key factor in the activity of this
catalytic system since the acyclic analogue P(NMe2 )3
functions as a much poorer ligand in these reactions.

A Synthetic Approach to Thysanone.

HERBERT 0. OGUTU and GEORGE A. KRAUS
Department of Chemistry, Iowa State University,
Ames, IA 50011

55.
Palladium-Catalyzed Synthesis of f3- and ,.
Carbolines.

Thysanone is a naphthoquinone containing a cyclic
hemiacetal that was isolated from the fungus
Thysanophora penicilloides. Thysanone shows potent
activity against HRV 3C-protease, one of a family of
picornaviruses that are responsible for human
diseases such as polio and hepatitis A. It is present in
low natural abundance.
Our overall synthetic strategy begins with a
phenylbutenoic acid. It is converted into a naphthol.
0-allylation of the phenol, Claisen rearrangement and
subsequent conversion of the resulting ortho-allyl
ester into the hemiacetal generates the tricyclic ring
system. This presentation will detail our synthetic
approach.

HAIMING ZHANG and RICHARD C. LAROCK
Department of Chemistry, Iowa State University,
Ames, IA 50011
A variety of 3,4-disubstituted {3-carbolines and ycarbolines have been prepared in good to excellent
yields via the palladium-catalyzed annulation of
internal acetylenes with the tert-butylimines of Nsubstituted 3-iodoindole-2-carboxaldehydes and the
tert-butylimines of N-substituted 2-haloindole-3carboxaldehydes, respectively.
A variety of 3-substituted {3-carbolines and ycarbolines have also been prepared in good to
excellent yields via the palladium-catalyzed coupling
and subsequent copper-catalyzed or thermal
cyclization of terminal acetylenes.

58.
Encapped Poly(P-Phenylenes): Building
Blocks for Coil-Rod-Coil Triblock Copolymers.
ERIK C. HAGBERG and VALERIE V. SHEARES

56.
Synthesis of Fluoren-9-ones via PalladiumCatalyzed Cyclocarbonylation of o-Halobiaryls.

Department of Chemistry, Iowa State University,
Ames, IA 50011

MARINO A. CAMPO and RICHARD C. LAROCK

Polystyrene-b-poly(2,5-benzophenone)-b-polystyrene
was polymerized by macroinitiated atom transfer
radical polymerization (ATRP) of styrene with benzyl
chloride endcapped poly(2,5-benzophenone)' The
macroinitiator was synthesized by Ni(O) catalyzed
coupling of 2,5-dichlorobenzophenone derivatives and
monohalogenated aryl chlorides.
The molecular
weight of the styrene blocks could be controlled by
varying the concentration of styrene in the feed. The
resulting triblock copolymers showed increased
solubility
over
the
poly(2,5-benzophenone)
homopolymer. Also the triblock structure imparts the
ability for phase separation. The polymers were
characterized by GPC, 1 H NMR, and DSC.

Department of Chemistry, Iowa State University,
Ames, IA 50011
The synthesis of various substituted fluoren-9-ones
has been accomplished by a novel palladiumcatalyzed cyclocarbonylation of o-halobiaryls. The
cyclocarbonylation of 4'-substituted-2-iodobiphenyls
produces very high yields of 2-substituted fluoren-9ones bearing either electron-donating or electronwithdrawing
substituents.
3'-Substituted
2iodobiphenyls afford in excellent yields with good
regioselectivity 3-substituted fluoren-9-ones.
This chemistry has been successfully extended to
polycyclic fluorenones. Similarly, this methodology
has been used to prepare fluorenones containing
fused heterocycles such as isoquinoline, indole,
pyrrole, thiophene, benzothiophene, and benzofuran.
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Anesthetized dogs were bled (MAP=40-45mmHg for
40min, then 30-35mmHg for 40min) and then
resuscitated (MAP=75-80 mmHg) with lactated
Ringer's as required at 200 ml/kg/hr for 40min, then
at 60ml/kg/hr as required with (n=4) or without (n=4) a
constant rate infusion (CRI)
of enalaprilat
(0.02mg/kg/hr). Results & Conclusions: A CRI of
enalaprilat during resuscitation maintained and
improved systemic cardiovascular performance and
improved mesenteric blood flow. Cardiac index and
stroke volume index increased significantly and
arterial elastance decreased significantly 30 min and
70 min of a CRI of enalaprilat as compared to control
(p<0.05). Celiac blood flow increased significantly 70
min of a CRI of enalaprilat as compared to control
No differences were observed between
(p<0.05).
the two treatments in portal vein flow. Enalaprilat
administration may be beneficial early in trauma
resuscitation. (Support: OM VA, OM Research & Ed
Corp, IA Space Grant Consortium, Eagles).

59.
Photocatalytic Degradation of Azo and
Triphenylmethane Dyes Using An Advanced
Oxidation Process.
K.M.MEADE and
C.BERTHELOT

J.A.

BUMPUS,

N.

BAIS,

University of Iowa, 470B Van Allen Hall, Iowa City, IA
52242
Titanium dioxide mediated photocatalytic degradation
of azo and triphenylmethane dyes was studied. All
dyes that were studied were decolorized in water
using an inexpensive photcatalytic reactor. Results
showed that Crystal Violet, a triphenylmethane dye,
undergoes N-demethylation resulting in formation of
N,N,N',N',N"-pentamethylpara-rosaniline, N,N,N',N"tetramethylpararosaniline, and N ,N' ,N"-trimethylpararosaniline intermediates. These intermediates were
also degraded. Carbon dioxide and nitrate were
shown to be end products of degradation of titanium
dioxide mediated photocatalytic degradation of both
Congo Red, an azo dye, and Crystal Violet. Crystal
Violet appears to undergo direct degradation by
photoexcited titanium dioxide. In studies with Crystal
Violet in which a UV shield was used to block emitted
radiation below 390 nm, it was shown that substantial
degradation still occurred and was due, presumably,
to the process of photosensitization. Congo Red also
undergoes extensive titanium dioxide mediated
photocatalytic
degradation.
Although
some
degradation of Congo Red occurred when the UV
shield was in place, it was apparent that the process
of photosensitization is not as important for Congo
Red degradation as it is for degradation of Crystal
Violet.

61.
Monitoring Cardiac Output, Aortic, and
Celiac Artery Flow By Different Techniques
During Hemorrhage and Resuscitation.
B. FREEMAN, A.VICENT, L. DECKER, H.
BELSHAN, B. WOODBURY, K. DAVIS, L.
HENDERSON, C. BUSING, J. BLUNK, M. FIEDLER,
A. FIEDLER, J. HOPKINS, and P. WALL
IA Methodist Med Ctr, & Drake, Des Moines, IA
50311
We investigated transesophageal combined M-mode
and pulsed Doppler aortic blood flow (ABF,
Hemosonic®) monitoring during hemorrhage and
resuscitation.
Methods: Anesthetized dogs were
hemorrhaged (MAP=40-45 mmHg, 40 min; then 30-35
mmHg, 40 min) and resuscitated (MAP=75-80 mmHg,
with lactated Ringer's, 170 min). Four received
enalaprilat (0.02mg/kg/hr) during the final 130 min.
Celiac artery flow (CAF) was determined by a surgically
placed transit time ultrasound probe. Cardiac output
(CO) was measured using thermodilution (TD). Time
points for comparison were those at which CO was
measured by TD, which occurred every 10-30 minutes.
Results & Conclusions: In every dog, the
ABFmeasured
by
transesophageal
ultrasound
correlated with CAF better than TD-determined CO
(p<0.05). Besides being continuous and less invasive,
ultrasound determined ABF may have other
advantages over TD. (Support: VA Central IA Health
Care Sys, OM Research & Ed Corp, IA Space Grant
Consortium).

PHYSIOLOGY

60.
Enalaprilat
Administration
During
Resuscitation Improves Systemic and Mesenteric
Blood Flow.
A.VINCENT, J. ALBRIGHT, B. FREEMAN , R.
STANFILL, E. WEATHERFORD, L. HENDERSON,
C. BUISING, S. BELL, 0. COUTURE, C.
MITTELSTEDTER, G. SKERRETT, and P. WALL
Iowa Methodist Med Ctr, & Drake, Des Moines, IA
50311
We investigated the use of enalaprilat, an ACE
inhibitor, on systemic and mesenteric blood flow
during resuscitation from hemorrhage.
Methods:
18

mmHg for 170min with lactated Ringer's). Four dogs
received enalaprilat (0.02 mg/kg/hr) during the final
130 min of resuscitation. Results & Conclusions: The
correlation between P;CO2 in the esophagus,
stomach, and duodenum in response to hemorrhage
and resuscitation is quite variable. Whether the P;CO2
response of any particular site is more closely related
to eventual patient outcome awaits determination.
(Support: VA Central IA Health Care Sys, DM
Research & Ed Corp, IA Space Grant Consortium).

62.
Effect of Enalaprilat on Arterial Blood Flow
and Gastric P1CO2 During Resuscitation.
S. BELL, B. FREEMAN, A.VINCENT, C.
MITTELSTEDTER, E. WEATHERFORD, R
STANFILL, G. SKERRETT, 0 . COUTURE, R.
ROPER , H. DUDA, A. FIEDLER, S. DALE, L.
HENDERSON, C. BUISING, and P. WALL
Iowa Methodist Med Ctr, & Drake, Des Moines, IA
50311

64.
An In Vitro Comparison of Air-Flow and
Fiber Optic Methods of CO2 Monitoring.

We investigated the effect of administering enalaprilat
(an
angiotensin
converting
inhibitor)
during
resuscitation on gastric intraluminal PCO2 (P;CO2) and
arterial blood flow. Methods: Anesthetized dogs were
bled (MAP=40-45mmHg for 40min, then 30-35mmHg
for 40min) and then resuscitated (MAP=75-80mmHg)
with lactated Ringer's IV as required at 200ml/kg/hr for
40min, then at 60ml/kg/hr as required with (n=4) or
without (n=4) a constant rate infusion (CRI) of
enalaprilat (0.02mg/kg/hr). Gastric P;CO2 was
fiberoptically monitored.
Results & Conclusions:
Gastric P;CO2 decreased rapidly in both groups with
resuscitation. The enalaprilat group did have higher
aortic and celiac blood flows (p<0.05 vs. control) while
the control blood flows declined over time. Whether
differences in gastric P;CO 2 would have developed
between groups could not be determined in the time
frame of this experimental protocol. (Support: VA
Central IA Health Care Sys , DM Research & Ed Corp,
IA Space Grant Consortium , Eagles).

R. VINCENT, 8. FREEMAN, E. WEATHERFORD, L.
HENDERSON , C. BUISING, P. WALL
Surg Ed & Trauma, IA Methodist Med Ctr, Des
Moines, IA 50309, and Drake University, Des Moines,
IA50311
The potential effects of gastrointestinal intraluminal
PCO2 (GI P;CO 2) monitoring on the microenvironment
have not been investigated thoroughly. Previous
investigation has suggested that air-flow systems may
improve the metabolic status of the local
microenvironment, thus not reflecting the status of the
organ system as a whole. Therefore, determining
effects of different GI P;CO2 monitoring systems on
the microenvironment is important. Methods: A fiber
optic (Neotrend®) PCO2 monitoring system was used
to measure the PCO2 and 0 2 of humidified air in a
closed environment containing 10% CO2/90% N2.
CO2/O 2 levels were monitored with and without the
air-flow (Tonocap) system operating, in order to
determine the effects of this system within the closed
environment. Results: Before operation of the air-flow
system, CO2/O 2 levels remained constant. After 12
hours of air-flow operation, CO2 decreased as 0 2
increased. The same set-up was run for 18 hours
without air-flow operation. Virtually no change was
observed in CO 2/O 2. Conclusions: The use of air-flow
based methods for determining GI P;CO 2 may
influence the values obtained. Non-sample removing
techniques, such as fiber optic methods, for
monitoring GI P;CO2 are preferable because they
neither deliver 0 2 to nor remove CO2 from the local
microenvironment. (Support: Drake U, Pfizer, VA
Central IA Health Care Sys, DM Research & Ed Corp,
Arrow lnt'I , Diametrics)

63.
Correlation of Esophageal, Gastric, and
Duodenal P1CO2 Responses to Hemorrhage and
Resuscitation.
L DECKER, 8. FREEMAN, A. FIEDLER,
R.VINCINCENT, S. BELL, T. FISCHBACH, K.
RENSBERGER. L. SCATCHELL, L. HENDERSON ,
C. BUSING, and P. WALL
Iowa Methodist Med Ctr, & Drake, Des Moines, IA
50311
We investigated the intraluminal PCO2 (P;CO2)
response of esophagus, stomach, and duodenum
during hemorrhage and resuscitation. Methods: Fiber
to
optic
(Neotrend®)
probes
were
used
simultaneously monitor P;CO2 in the esophagus,
stomach , and duodenum of anesthetized dogs during
hemorrhage (MAP=40-45 mmHg for 40 min, then 3035 mmHg for 40 min) and resuscitation (MAP=75-80
19

65.
The 1918-1919 Influenza Pandemic; What
Did We Learn?

without effective treatment, the disease may become
progressive.

J.E. HOLLENBECK

67.
Use of Micro CT Imaging as a Tool to
Diagnose Osteoporosis in Rats.

Iowa Wesleyan College , Mt. Pleasant, IA 52641
M.L.GIESLER
The worst pandemics in history occur less that than a
century. The horrors of the Great War eclipse it and
sent it memory to the back pages of the history books.
In its brief outbreak, more than 20-50 million people
globally died directly of this virus and perhaps another
5-10 million from related problems.
It is believed that the origin of the "Spanish" flu is in
the Midwest of the United States. It accompanied the
American troops to the trenches of France and
mutated to a virulent strain. With the advent of rapid
travel , this virulent virus became a pandemic. Masks,
quarantines, and previous medical therapies proved to
be of little value. This unique virus attacked and killed
the young healthy adult, uncharacteristic of the typical
flu.
Current literature believes that the 1918-1919
Influenza was a variant of the swine flu group. It is
most likely the origin was birds where it was shed and
passed to swine where the virus mutated and ended
in humans. Since 1918-1919, vaccines have been
aggressively
produced,
anti-viral
drugs
and
communication between public health agencies have
occurred. Yet we are still at risk for another influenza
pandemic

66.

Department of Biology, Mount Mercy College, 1330
Elmhurst Drive NE., Cedar Rapids, IA 52402
Osteoporosis, an ailment that develops over a long
period of time, makes human research difficult and
expensive.
There is no way to make objective
measurements, no control over lifestyle, diet,
medication or genetics. Rats are a good model
because their bones have a similar consistency to
human bone and are similar in shape and proportional
size. Another advantage to using rats is that their
lifespan is shorter than humans, and, therefore,
osteoporosis develops in a fraction of the time it does
in humans.
Out of the many ways to study bone, Micro CT is the
least invasive. CT enables researchers to "slice" the
bone in a variety of directions and to change the
angles to look for the most representative cut.
Traditional histological slicing ruins the bone and can
cause uneven breaks.
CT imaging makes it possible to look for connections
in the bone. In the future, CT will be used to compare
different animals' bones.
The next step in CT
imaging and osteoporosis research will look at a wide
range of ages as well as different diseases.

Current Trends in Tuberculosis Infection.

J.J. JOHNSON and W.S. REITER

68.
Modulation of PIGF and flt-1
Expression in Preeclamptic Placenta.

Iowa Wesleyan College, 601 N. Main St., Mount
Pleasant, IA 52641

mRNA

A ARLEN, D. S. TORRY, T. SMITH, and R.J.
TORRY

This presentation will focus on the current trends in
tuberculosis infection, as well as the prevention and
treatment of the disease. Tuberculosis is an emerging
infectious disease that is the leading cause of death in
the world from a single infectious agent. In fact, the
World Health Organization predicts that tuberculosis
will infect more than 1 billion people between 1998
and
2020.
Currently,
tuberculosis
causes
approximately 3 million deaths each year and
develops in the minority of people whose immune
systems do not successfully destroy the primary
infection. The disease may occur within weeks after
the primary infection, or it may lie dormant for years
before symptoms occur. Infants, the elderly, and
individuals with weakened immune systems, such as
those infected with
HIV, those undergoing
chemotherapy for the treatment of cancer, or
transplant recipients taking immunosuppressive
medications are at a higher risk for rapid progression
of the disease. In pulmonary tuberculosis, the course
of the disease varies from individual to individual, but

College of Pharmacy, Drake University, Des Moines,
IA 50311
Preeclampsia is a major cause of maternal and fetal
morbidity/mortality.
Insufficient vascularity and
trophoblast invasion have been implicated in its
pathogenesis. Placenta growth factor (PIGF) and its
receptor, flt-1, are key regulators of vascular growth
and trophoblast function and we have shown
PIGF levels in
significantly reduced
serum
preeclamptic patients. We determined the expression
of PIG F and flt-1 in whole tissue and cultured
trophoblast from normal and preeclamptic term
placentae. PIGF mRNA expression was determined
by Northern blot analysis and flt-1 expression by semiquantitative RT-PCR. There was no significant
difference in flt-1 between normal and preeclamptic
placentae. Cytotrophoblast were isolated from normal
and preeclamptic placentae and PIGF/flt-1 mRNA
expression was assessed daily in parallel cultures
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(n=4) for 7 days.
Compared to freshly isolated
preeclamptic trophoblast, the expression of flt-1
mRNA decreased 67% after 24 hours in culture
{p<0.05), this was consistent over 7 days of culture
(average 54%; p<0.05 from control). PIGF mRNA
expression was significantly less in preeclamptic
versus normal placentae. However, PIGF expression
in preeclamptic trophoblast increased rapidly within 24
hours of normoxic culture. In conclusion, increase in
PIGF and decrease in flt-1 mRNA expression
following culture of preeclamptic trophoblast suggest
that local placental environment modulates PIGF and
flt-1
expression
in
preeclamptic
placentae.
(Supported by HD36830).

70.
The American Physiological Society:
Shaping the Discipline in the 21 st Century.
M. FRANK

American Physiological Society, 9650 Rockville Pike,
Bethesda, MD 20814
The American Physiological Society is devoted to
fostering scientific research, education, and the
dissemination of scientific information. The Society's
primary focus is to provide current and usable
information to the physiological community.
The
Society's mIssIon was recently re-defined as
"integrating the life sciences from molecule to
organism." To that end, APS has launched initiatives
in the areas of physiological genomics and
translational research to compliment to our existing
efforts in other areas of physiology. The Society
promotes a variety of educational activities, from the
elementary grades through continuing education for
faculty. In addition, the APS offers materials,
resources, and programs at each educational level.
APS publishes 15 scientific journals, both online and
in print, offering the membership access to the entire
online collection of journals for $49.50.
APS
Publications are among the most respected and
frequently cited in the world. The APS scientific
meeting program includes the Experimental Biology
meeting, conducted jointly with other FASEB member
societies, and small specialized APS Conferences
held throughout the year that focus on designated
areas of physiological research. The purpose of this
presentation is to provide IPS/IAS meeting attendees
with an update on APS programs and how they can
help the physiologists of Iowa.

69.
Differences in VEGF receptor, Ang-1, Ang2 mRNA Expression After Microvascular Fibrin
Deposition in Human Cardiac Allografts.
J SCHWARTZ, K SNYDER, S MILLER, J HELMREICH, C
LABARRERE, and RJ TORRY
College of Pharmacy, Drake University, Des Moines,
IA, 50311
We have shown a relationship between increased
cardiomyocyte VEGF expression, phenotypic changes
in capillaries, and increased survival of human cardiac
allografts following microvascular fibrin deposition
(Torry et al., JMCC, in press). However, whether
changes in VEGF receptor expression contribute to
the vascular responses under these conditions is not
known. Similarly, changes in cardiac angiopoietin-1
(Ang-1) and Ang-2 expression, which are known to
inhibit and potentiate VEGF-induced angiogenesis
respectively, are not known.
We utilized semiquantitative RT-PCR to assess VEGF receptors flt-1,
KDR, and neuropilin-1 (NP-1) as well as Ang-1, and
Ang-2 mRNA expression in human cardiac biopsies.
Total RNA was isolated from biopsies grouped
according to those with (n=4) and without (n=8) fibrin
deposition.
Compared
to
biopsies
without
microvascular fibrin deposition, biopsies with fibrin
showed no statistically significant changes in flt-1,
KDR, or NP-1 mRNA expression. Biopsies with fibrin
deposition also did not show significant changes in
Ang-1 expression compared to biopsies without fibrin
deposition. However, biopsies with fibrin deposition
did show a 52% increase in Ang-2 mRNA expression
(p=0.06). These results support the hypothesis that
Ang-1 maintains vascular quiescence; increased Ang2 production in biopsies following fibrin deposition
may block this stabilizing signal, allowing vessels to
be influenced by VEGF, an angiogenic growth factor
that is also up-regulated.
(Supported by AHAHeartland Affiliate)

71.
APS Keynote Speaker: Reflex Control of
Sympathetic Nervous System in Heat Failure
I. ZUCKER
Dept. of Physiology and Biophysics, University of
Nebraska Medical Center, Omaha, NE 68198-4575
Abstract Unavailable At Printing.

72.
Analysis of Cardiovascular Variability and
Baroreflex Sensitivity in Conscious Mice Using
Spectral Analysis.
C.A. WHITEIS, R. FAZAN, JR., F.M. ABBOUD and
M.W. CHAPLEAU
Univ. of Iowa and Vet. Aff. Med. Ctr., 602 MRC, Iowa
City, IA 52242
The ability to genetically manipulate mice and the
rapid
pace
of gene
discovery
encourages
development
of
techniques
to
investigate
physiological mechanisms in mice. The goal of this
21

study was to use spectral analysis to characterize
arterial pressure (AP) and heart rate variability and
baroreflex sensitivity in conscious, unrestrained mice.
Beat-by-beat AP and pulse interval (Pl) were
Systolic and
measured in 12 conscious mice.
diastolic AP averaged 129±5 and 97±3 mmHg,
respectively, and Pl averaged 136±8 ms (441±26
bpm). The data were subjected to autoregressive
power spectral analysis revealing two distinct
frequencies of AP and Pl variability centered at a low
frequency (LF) of ~0.3 Hz and a high frequency (HF)
of ~3.0 Hz.
These two frequency components
contained 80-90% of the total AP and Pl variability. A
cross spectral analysis was performed on the systolic
AP and Pl data demonstrating significant coherence
between the signals at both LF and HF with AP
leading Pl (phase=-1 .52±0.13 radians) at LF and Pl
leading AP at HF (n=12). The high coherence and
appropriate phase lag between AP and Pl at LF
supports the use of the LF transfer function, which
averaged 3.62±0.44 ms/mmHg (n=12) , as an index of
baroreflex sensitivity. The ability to quantify AP and Pl
variability and baroreflex sensitivity in the absence of
anesthesia
complements
nerve
recording
experiments, thereby providing a comprehensive
phenotypic analysis of baroreflex function in
genetically modified mice.

spikes/sec. This increase declined to 73±7 % of
maximum within 15 sec while AP was sustained or
increased slightly. In BNC1-KO mice PE increased
AP from a resting level of 90±6 to 149±5 mmHg
causing a maximum increase in BR activity to 516±71
spikes/sec. However, this increase in activity declined
rapidly to 50±12 % of maximum within 15 sec while
AP continued to increase to 167±4 mmHg. A similar
trend towards lower BR activity in BNC1-KO was seen
during the fall in AP with NP. We conclude that BNC1
is mechanosensitive. and plays an important role in
sustaining the mechanotransduction of changes in
AP. We speculate that altered expression of this
channel may determine the sensitivity of arterial BR
and the long term regulation of sympathetic nerve
activity and hypertension.
74.
Altered Baroreceptor- and Chemoreceptor
Activities in Apo-E Knockout Mice.

WEI SUN, FRANCOIS M. ABBOUD , and MARK W.
CHAPLEAU
University of Iowa and Vet. Aff. Medical Center, Iowa
City, IA 52242
We recently observed that the pressor response to
bilateral carotid artery occlusion (BCO) is normal in
apolipoprotein E knockout (apoE-KO) mice (~40
weeks old) despite significant atherosclerotic lesions
in carotid arteries (The Physiologist 43(4): 2000). We
hypothesized that the preserved BCO reflex may
reflect exaggerated chemoreflex activation in the
apoE-KO mice that compensates for decreased
baroreflex sensitivity.
BCO-induced increases in
arterial blood pressure (BP) were measured in
anesthetized vagotomized mice during room air (21 %
0 2) ventilation and again during ventilation with 100%
0 2 to suppress chemoreceptor activity. Differences in
reflex increases in BP during 21 % and 100% 0 2
ventilation were used to calculate the relative
contribution of the chemoreflex to the response.
Baseline BP averaged 81±8 and 71±6 mmHg in
C57BU6 control (44±4wks) and apoE-KO (41 ±2wks)
mice, respectively. BCO decreased carotid sinus
pressure to the same extent in both groups of mice.
The baro- and chemoreflex components of the BCO
reflex were differentially altered in apoE-KO mice.

73.
The DEG/ENaC Ion Channel Family
Member BNC1 Mediates Mechanical Transduction
of Arterial Baroreceptor Nerve Activity in Vivo.

XIUYING MA, MARGARET P. PRICE, HEATHER A.
DRUMMOND , MICHAEL J. WELSH , MARK W.
CHAPLEAU, and FRANCOIS M. ABBOUD
The Cardiovascular Center, Department of Internal
Medicine, The University of Iowa College of Medicine
and Veterans Affairs Medical Center, Iowa City, IA
52242
We have proposed that members of the DEG/ENaC
ion channel family are components of the
mechanotransducer in arterial baroreceptor (BR)
neurons (Neuron, 21 , 1435-1441, 1998). In this study
we test the hypothesis that BNC1 (§_rain Na+ Q_hannel
1), a member of this family, mediates the
mechanoelectrical transduction of changes in arterial
pressure (AP) into changes in BR nerve activity in
mice. BNC1 knockout (KO , n=6) and littermate
RT-PCR and
control (n=7) mice were studied.
immunocytochemistry detected BNC1 mRNA and
protein in nodose ganglia, the location of aortic BR
soma.
Left aortic depressor nerve activity was
measured under anesthesia (sodium pentobarbital)
during changes in AP caused by intravenous injection
of nitroprusside (NP , 0.5-2 µg/g) and phenylephrine
(PE, 5-20 µg/g). In control mice PE increased AP
from a resting level of 94±4 to 148±6 mmHg causing a
maximum increase in BR activity to 492±121

We conclude: 1) In control mice on room air, BCO
triggers the baroreflex within the first few seconds
with increasing contribution of the chemoreflex over
time; and 2) Carotid baroreflex control of BP is
impaired while the chemoreflex component of the
BCO reflex is significantly enhanced in apoE-KO
mice. (Supported by NIH HL14388 and VA).
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75.
Distinction
Between
Activation
of
Mechanosensitive Channels and Membrane
Excitability in Isolated Nodose Sensory Neurons.

at the same time making a difference in the
classroom.
That strife for a classroom with a
difference brought to major changes in teaching
English as a Second Language as it brought the
realization that language teaching is not only teaching
pure language on its own. The result of those efforts
is "Branching Out," a cultural studies syllabus
specifically designed for Bulgarian English-language
high schools, and five years of implementation.
The focus of the presentation is the idea that
language is one of the major components and
manifestation of human culture, and as such teaching
about culture is inseparable from language teaching.
It also involves developing students' own cultural
awareness, and teaching tolerance to other cultures.
That idea is applicable in every foreign or second
language classroom no matter what country it is in. It
works with a variety of language learning and teaching
strategies, and relies on interdisciplinary connections
with the social studies fields.

VLADISLAV SNITSAREV, CAROL A. WHITEIS, MARK W.
CHAPLEAU and FRANCOIS M. ABBOUD
Dept. of Internal Medicine, University of Iowa, 602
MRC, Iowa City, IA 52242
We demonstrated previously that 1) mechanosensitive
(MS) cation channels belonging to the DEG/ENaC
family mediate mechanoelectrical transduction (MET)
in rat aortic baroreceptor (BR) neurons and 2) the
amiloride analogue benzamil blocks the increase in
rabbit carotid sinus nerve activity with increased
pressure (Neuron, 21, 1435-1441, 1998). The goal of
this study was to test whether the inhibitory effect of
amiloride on MET could be explained by a decrease in
membrane excitability of these neurons. Membrane
potentials (MP) and action potentials (APs) were
recorded at ~37° C with sharp microelectrodes in rat
nodose neurons within 24 hours of their dissociation
from the ganglia. Amiloride (1 µ M) inhibited changes
in MP (n=6, *p<0.05) and generation of the APs (n=3)
caused by puffing the buffer on the neurons through a
picospritzer at 10 psi.
In contrast there was no
decline in APs triggered by current injection of 200 pA
for 800 msec (n=6).
Resting
Meehan. Stirn.
Current lnj.
MP (mV) (+SE) llMP (mV) (llSEl
# AP spikes ( SE)
Control
-50±4
4.6± 2.1
6.5± 3.9
Amiloride
-49± 7
1.5± 1.5*
13.8± 6.3
Recovery
-47± 7
4.9± 1.5
10.5± 6.4
We conclude that the inhibitory influence of amiloride
on MS channels and MET in sensory neurons is
selective and is not caused by a generalized decrease
in membrane excitability. This approach allows us to
distinguish in vitro changes in BR activity that are
caused by a direct effect on mechanotransduction
through MS channels from those caused by changes
in membrane excitability (Supported by NIH HL 14388
and VA).
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77.
Implementation
of
Concept-Oriented
Physics Curricula Into Introductory Physics
Courses.
P.E. RIDER
Grand View College, 1200 Grandview Ave., Des
Moines, IA 50316-1599
Research performed by physics educators during the
past 10-15 years has shown that traditional methods
of instruction are not effective at conveying a
conceptual understanding of physics principles.
Several members of the physics community have
developed new curricula to address this problem. One
such approach is a set of laboratory exercises called
Rea/Time Physics. Recently Grand View College
implemented these exercises into its algebra-based
physics course. To assess the effectiveness of the
new curriculum a force and mechanics conceptual
evaluation was administered to students enrolled in
the class before and after the completion of the
sequence of exercises. Results of the testing showed
that students at Grand View College who completed
Rea/Time
Physics
curriculum
performed
the
significantly better on the conceptual evaluation than
students who did not complete the sequence.
Students who completed the exercises this past
semester answered 66% of the questions correctly.
Students from the previous year who did not complete

PSYCHOLOGY AND LINGUSITICS
76.
Teaching English as a Second Language
and the "Branching Out" of a Cultural Studies
Syllabus.
DARINA Z. HIRSTOVA-HOLLENBECK
Iowa Wesleyan College and Mt. Pleasant Community
School District, Mt. Pleasant, IA 52641
The ideas in this presentation are based on my fiveyear experience as a teacher of English as a Second
Language and a member of the Cultural Studies
The ideas
network of 60 teachers on Bulgaria.
developed and sprung from shared beliefs and efforts
of those teachers to make their teaching more helpful,
more useful and more rewarding for the students, and
23

the series of laboratory activities answered 36% of the
questions correctly.
The effectiveness of the remaining laboratory
exercises will be assessed after the completion of the
spring 2001 semester as well as the use of these
activities in general education physical science
courses.

which consist entirely of African species and clads
that consist of entirely of New World species. This
data is consistent with a central African development
of Seira, followed my migration throughout the rest of
the continent as well as a few distinct migrations
across the Atlantic Ocean to the New World.

80.
Evidence and Documentation Describing a
New Tardigrade Species.

78.
Particulate Theory of Matter: How it Can
Inspire Physical Science Educators.

A.M. HOHL
S. M. AL-BALUSHI
Central Lee High School, 2642 Hwy 218, Donnellson,
IA 52625 USA
In the 1994 review of tardigrade zoogeographic
distribution, Mcinnes recorded only a single report of
tardigrada from the state of Missouri. This new
discovery expands the known tardigrade diversity in
Missouri, and describes both a genus and species of
Heterotardigrada believed to be new to science.
Based on the presence of sensory papilla on all four
legs and the shape of its lateral intersegmental plates,
experts believe that this new organis belongs to the
family Echiniscidae. The presence or absence of
median and intersegmental plates, type of eyes and
leg appendages, presence males, and body color
have systematic value at the genetic level (Kristensen,
1987). This new species is unique because of the
combination of papilla on all four legs, small spurs on
the internal claws, yellow color, lack of yes, double
granulation,
and
the
presence
of
lateral
intersegmental plates 11 and 111. No tardigrade of
record has this combination of features.
The presence of papillary sense organs on the
external surface of the middle legs of this new genus
suggests it to be a branch near the base the
Echiniscus line. Evidence of both sexes, along with
the amber color, is a plesiomorphic characteristic,
again suggesting placement near the base of the
lineage tree (Miller, 2000).

University of Iowa, 450 Van Allen, Iowa City, IA 52240
Understanding chemical phenomena may not be
accomplished without firm understanding of the
particulate theory of matter.
Conceptualization
process used in comprehending chemical concepts
depends upon the use and understanding of atomic
and molecular concepts. Research has shown that
the reasoning ability in chemistry is associated with
greater understanding of these two concepts. Many
students tend to see chemical phenomena at the
macroscopic level, which is not the appropriate way to
handle these phenomena.
This paper will try to address the following questions:
a) What does research say about the role that the
particulate theory of matter has in physical science
education? b) What some misconceptions do students
hold regarding their understanding of the physical
science phenomena and that are related to the
particulate theory of matter? c) How could research on
students' conceptualization at the microscopic level
help to reform science teaching traditions?

ZOOLOGY
79.

81.
Home Range Fidelity in Ornate Box
Turtles at Hawkeye Wildlife Area in Johnson
County, Iowa.

A Cladistic Analysis of the genus Seira.

D.R. ROSENTHAL and K.A. CHRISTENSEN

R.J. RICHTSMEIER1, B. COMIDA2 , CULLEN
DEVRIES 3, ROBERT BLACK2, and NEIL
BERNSTEIN 1

Grinnell College, Box 18-81, Grinnell, IA 50112
This study is a cladistic analysis which focuses on
about 50 species of Seira from the New World (almost
entirely Central and South America) and Africa. Seira
has a stereotypical Gondwanaland distribution, with
the notable difference of having no species native to
Australia or New Zealand. A cladistic analysis of this
size should be able to help determine some history of
the genus. The time at which Seira evolved is still
unknown, as well as where the genus developed.
The analysis of morphological characters yielded a
single most parsimonious tree. The most basal group
of this tree contains all species native to central Africa.
There are smaller monophyletic clads within the tree

1Mount

Mercy College, Cedar Rapids, IA 524024797, 2Cornell College, Mt. Vernon, IA. 52314,
3College of St. Rose, Albany, N.Y.
Ornate box turtles, a state-threatened species, have
been studied for the last several years at a wildlife
area. Beginning in 1993, turtles were ·marked, and
recapture data suggested a degree of home range
fidelity. We hypothesized that the turtles were using
the same areas in successive years and tested this
over two consecutive years.
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Transmitters were attached to twelve turtles within the
wildlife area in spring, 1999. These turtles were
tracked through 1999, hibernation, and 2000. Each
turtle was located three times a week from May
through October. Each position was entered into
ArcView GIS software where polygons of monthly
home range movements were drawn by using the
outside coordinates, and total monthly area was
calculated. Amount of overlap of monthly turtle home
ranges were calculated between 1999 and 2000 by
dividing the area of overlap by the combined total
areas for 1999 and 2000, monthly and in total. In
addition, the mark-recapture data was analyzed for
philopatry between habitat zones (chi-square
analsysis).
The results from monthly overlap analysis varied from
9.8-48.3% overlap. The Chi square analysis of zones
indicates a significant tendency to be found within the
same area or one unit away from the "home" zone.
82.
A Crisis
Populations.

in

Iowa's

Blanding's

83.
The effects of Gibberellin, Metronidazole,
and Gibberellin Plus Metronidazole on Population
Growth of Trichomonas Vagina/is.

D. SOLEYMANI, K. X. SHI and G. McCARTHY
Department of Biology, California State University,
Dominguez Hills, Carson, CA 90747
Trichomonas vagina/is was isolated from the vaginal
discharge of a woman, and an aseptic population of
organisms was obtained in Diamond's culture
medium at a temperature of 35°C. Active growth of
the organisms was developed with various
concentrations of gibberellin, metronidazole, and
gibberellin plus metronidazole combined. With an
initial inoculum of 5,000 organisms per ml. , a lag
phase of around 2 days was noted and maximum
populations for untreated cultures were reached on
day four of incubation at 35°C. At that time cell
counts were approximately 2 x 106 cells per ml, and
generation times averaged 11 .17 hours. Culture of
the parasites at low concentrations of all drug
regimens showed little effect in either population
counts or generation times. At intermediate, but subclinical concentrations of the drugs, generation times
increased and maximum populations of organisms
decreased in proportion to increasing drug
concentrations. At higher concentrations of all drug
regimens, all treatments succeeded in elimination of
the parasites from cultures. These results suggest
that further investigation of gibberellin is warranted as
a potential alternative to metronidazole in the
treatment of Trichomoniasis in men and women.

Turtle

J.L. CHRISTIANSEN and TERRY VANDEWALLE
Department of Biology, Drake University, Des Moines,
IA 50311, and Earth Tech, Cedar Falls, IA 52641
During the years 1998 and 1999 we focused on
determining the age structure and general abundance
of Blanding's turtles (Emydoidea blandingii) in known
populations.Twenty locations were surveyed in 17
counties with a minimum of 20 trap-nights per
location. Traps were scattered in habitats deemed
ideal for adults and as much as was possible, for
juveniles. The combined data from these efforts
suggest some disturbing conclusions.
All of the Blandings turtles collected west of Interstate
35, (the western half of the state) were large adults,
most of them very old. Most of the populations
surveyed in the eastern half of Iowa had young or
juvenile turtles represented. The number obtained
from studies in western Iowa never exceeded one
turtle per area studied with the exception of Elk Creek
Marsh and Big Wall Lake in Central Iowa. Females
from these areas were treated with oxytocin to induce
oviposition and all treated turtles produced shelled
eggs. However many of these eggs, often entire
clutches, were infertile.
One of the turtles that
hatched
was
albino,
perhaps
suggesting
concentration of recessive genes and excessive
inbreeding. Samples of tissue were taken for future
genetic studies.
We thank Lynn DeVris for
supervising the hatching, care, head-start, and
release of the hatchlings, and the Iowa DNR for
funding this study.

POSTERS

84.
Investigations of the Green Clinging Crab,
Mithrax Sculptus, from the Backreef of Tobacco
Caye, Belize - Morphometrics, Population Studies,
and Female Reproductive Biology.

A.K. HEFFERN and F.R. SANDFORD
Coe College, 1220 First Ave. NE, Cedar Rapids, IA
52402
The green clinging crab, Mithrax sculptus, is a small
herbivorous crab whose foraging activity on the
epibiota of sea grass and calcareous algae makes it
important in the economy of tropical backreef
ecosystems. Field work at Tobacco Caye on the
Belizean barrier reef in July 2000 resulted in the
capture of 250 animals which were weighed and
measured (carapace length and width, chela length
and width, abdomen width) for morphometric
analyses. All adult females were checked for eggs2
and population density determined by 20 m
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quadrats. Live and preserved animals were brought
to Coe and maintained in marine aquaria for study.
Number of eggs/egg mass for berried females was
determined by counting eggs under a dissecting
microscope. Regression analyses showed differential
patterns of growth for males and females . Significant
correlations were found for egg number and abdomen
width and carapace width. Female M. sculptus can
produce a new egg batch in as little as 4 days. Data
on morphometry, population density, and female
reproductive status and fecundity were compared to
results collected in four previous years (1996-99) in
order to assess population dynamics and
the
possible effects of Hurricane Mitch which heavily
impacted the Tobacco Caye backreef in October
1998.

SCIENCE TEACHING AND ZOOLOGY
SYMPOSIUM
86.

The Suspense of Suspended Animation.

C. DREWES
Zoology & Genetics, Iowa State University, 339 Sci-II,
Ames, IA 50011
Daphnia, brine shrimp, fairy shrimp, tadpole shrimp,
and clam shrimp are all examples of branchiopod
crustaceans that possess amazing adaptations for
suspending their animation, surviving extremely harsh
conditions, and re-animating themselves when more
favorable conditions return. These organisms are
inexpensive, commercially available, and user-friendly
for life science classrooms at all levels (elementary
through college).
New methods for quantifying
and
studying
development
and
hatching
metamorphosis in brine shrimp (Artemia) will be
highlighted. A special innovation allows students to
microscopically study the hatching fate of individual
cysts while cysts are maintained in a single focal
plane. This innovation creates many possibilities for
open-ended and straightforward investigations of
effects of environmental factors (e.g., temperature,
salinity, oxygen, pollutants) on hatching success and
development. Take-home samples of student-lab
materials (including: Artemia cysts, sea salts, viewing
grids for 36 student groups, written procedural guide,
background biology write-up, commercial sources,
etc.) will be provided to all participants.

85.
Effect
of
Water
Temperature
and
Chemistry on Brook Trout Spawning Patterns.
KATIE MARSKE
Luther College, Decorah, IA 52101
We conducted a descriptive study of the spawning of
Iowa's last native brook trout population (Salvelina
fontinalis) in South Pine Creek, Winneshiek County, in
order to determine the water temperature and
chemical factors influencing spawning time. We also
looked for any structural components of the creek bed
preferred for redd-building sites, such as the presence
of bank overhangs, large rocks or clumps of
vegetation. This study is important in that it may be
helpful in selecting sites for brook trout reintroduction.
Two recording temperature probes were placed in the
creek 1000 meters apart, and water samples taken at
these two sites were analyzed for alkalinity, pH,
specific conductance, orthophosphate and nitratenitrogen. Seven samples were taken at one-week
On each
intervals beginning 3 October 2000.
occasion the creek was surveyed for the appearance
and locations of redds. Two redds were found on 1o
October, and spawning had begun in earnest by 7
November.

87.
Collecting,
Culturing
Tardigrades for Classroom Use.

and

Using

AMBER HOHL
Central Lee High School, 2642 Hwy 218, Donnellson,
IA 52625
Abstract Unavailable at Printing.

88.

McWorm: Invertebrate Fast Food.

K. CAIN
East High School, 815 E 13th St. Des Moines, IA
50316
In this presentation hydra, planaria, and Lumbriculus
variegatus, will be used to demonstrate predator-prey
An examination of this
interaction and feeding.
interaction will illustrate (1) production of sensory
cues by the potential prey, (2) detection of these cues
by the predator, (3) initiation of predatory attack and
feeding behavior by the predator, and (4) escape
and/or defense by the prey. The activities presented
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should enhance students' appreciation of the
behavioral and ecological aspects of predator-prey
interactions in freshwater environments.
Predators that use a variety of structures and
behaviors to capture living food. One example of
prey is Lumbriculus variegatus, also called
blackworms or mudworms. The worms, in turn, may
use various means to avoid attack and capture.
Lumbriculus variegatus are free-living oligochaete
worms that live in freshwater and can be obtained
from pet stores or biological supply companies. One
of many interesting feature of this prey species is that
un-eaten worm fragments survive and regenerate into
whole worms. It is helpful in the classroom because
un-eaten fragments do not decompose and foul the
water. Therefore the worms can be left in a tank for
an extended period of time. Student-lab materials
(including: written procedural guide, background
biology, teacher instructions, and commercial
sources) will be provided for all participants.
89.
Lab.

UPPER MISSISSIPPI RIVER SYMPOSIUM
90.

The Upper Mississippi River: Can We Have
a Healthy River and a Wealthy Watershed?

DAN MCGUINESS

Director, Upper Mississippi River Campaign, National
Audubon Society, 26 East Exchange Street, Suite
110, St. Paul, MN
Abstract Unavailable at Printing.
91.

UMR Habitat and Wildlife Issues.

JON STRAVERS
PO Box 309, McGregor, IA 52176
Abstract Unavailable at Printing.
92.
UMR Water Issues.

Snail Trails: Using Terrestrial Snails in the

JOHN OLSON

K. WIGNALL

Iowa DNA, Water Quality Bureau, Wallace State
Office Building, Des Moines, IA 50319

North High School, 501 Holcomb Ave., Des Moines,
IA 50322

Abstract Unavailable at Printing.

Terrestrial snails, genus Helix, can provide students
fascinating experiences while exploring the snail's
external characteristics and behavior. Behavior
experiments can include exploring effects of abiotic
factors such as gravity, light, temperature and surface
texture, also labs that explore the food preferences of
snails and their response to environmental chemicals.
An inquiry lab comparing the relationship between the
heart rate and mass will be highlighted. Terrestrial
snails are inexpensive and easy to keep a breeding
colony to have snails for experiments all year long. All
grade levels from kindergarten to college can use
snails for
simple
observations to complex
environmental experimentation. Information for the
classroom teacher will be provided for housing of
terrestrial snails, care including feeding, handling,
breeding and hibernation.
Take -home materials
including growing and ordering information, sample
labs and snails will be provided to each participant.

93.

UMR Transportation Issues.

HAROLD HOMMES

Chief, Marketing Bureau, Iowa Dept. of Agricultural
and Land Stewardship, Wallace State Office Building,
Des Moines, IA 50319
Abstract Unavailable at Printing.

TECHNOLOGY SYMPOSIUM
94.

Cool Teachers and DVD.

GAIL WARTMAN

Ottumwa High School, 501 W. 2nd St., Ottumwa, IA
52501
Iowa 2001 Teacher of the Year, Gail B. Wartman will
demonstrate in this session how DVD technology can
be used to engage students in active learning using
unique features such as multi-language tracts,
barcodes, and videoblackboards. Four possible DVD
interfacing devices will be presented (remote control,
mouse, keyboard, and barcode reader). DVD's will be
used to introduce discrepant events, set up problems
to solve , make ties to literature, and assess student
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learning. Ideas will be shared using DVD's such as
Outbreak, Matirx, Whales, A Bug's Life, and Hollow
Man.
Specifically, the session will present ways to 1)
barcode specific content (links to literature and
connections to hands-on activities), 2) produce
interactive lessons), 3) establish student-centered
learning stations, and 4) implement planned stops for
discussion, note taking and answering questions.

are learning how to use GIS to map out their
watershed.

95.
Building a Science Lab Using Grants and
Surplus Property.
R. D. WILMOT
Akron-Westfield High School, PO Box 850, Akron, IA
51001
There are plenty of grants for high school science
teachers who are willing to spend some time
developing the ideas for a grant or grants. Keys to
success in grant writing are:
1) Get community involvement - not just your town,
but get help from groups like county conservation
board, city park board, Pheasants Forever,
N.R.C.S. office, etc ....
2) Make your project a long-term project. Projects
that are on going, that last more than a year.
3) Be selfless - don't ask for pay for yourself or
others in the project.
4) Be prepared to spend time writing and rewriting
your grant.
5) Have your project involve as many students and
staff as possible of all academic abilities and
grade levels.
6) Have specific goals and objectives that tie directly
to your project.

96.

No Title Available at Printing.

RON NEWLAND

College Community Schools, 401
Cedar Rapids, IA 52404

76 th Ave. SW,

Abstract Unavailable at Printing.

97.
Using Remote Sensing and Imagery in the
Science Classroom.
CHRISTOPHER SOLDT
810 Roosevelt Street, Iowa City, IA 52240
This presentation will highlight the use of Remote
Sensing and image processing in a middle school
science program. Students learn image processing
skills to interpret and manipulate images from
classroom materials as well as the internet. Students
28

